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I 


_^L_' ^-Jl 4___Lq 4__>-L>. ____ 4_uj_*J1 4 i"<U (jl 

^J___jJ1 ->jj--4 l_A l-jl.t jTl < rtl _£j_J_J1 (^jlc mj 
4, rtU"rU __ij__*_J1 (JLa__-i ___J _y>- jJj <Sw 1 1 j _-_a.l«JI 
JjJ-JI l-Jj t"< m II (j_« (j^i-J 4j]j . __(_Ljj>J1j 4j1jjJLj 

_--)lj-_i___-_*J,l __-_ __»JL_>UJ >» 4jjL_ SjJJ jj\ 

5__j-->Jl jlj----t t>o -AjJJLI _>__ i h*i<i\) 4__x_cJ_»J1 
JLse_-J 4__oLjejj (jL_u__/l ->L_- (jA < n>o t fl_A g.1 

* _jL__j ___J1 _p_*1j__ _M 4_*_il_L_ 

4__J jl <_jLj__I |jU_ Jjju___ «^i "n __j, t t ml Jl2j 
3l_j_*Jl ^oic Jll ?u i«l _____L>J1 _ 3 __uj_-i jj__?jJ1 J_l_4j_U 

a_«L>_j ___l_ji -uk ^ a_^__j| 4_ijjji j ^_-j>>Ji 

_ -jjLij ui a _]_____) _ 4_jJs ^jl-j <__<j->» iOj^SLll 
_-jV>l <___ £JL_*j <___JI 4__j__<_L*JI jj— ->-M ,\ S r.T ; 
4jIjjJ1 ^lc (jjj____j 3-u_JLI ^LjJI -ulj j -.^ 
(>-Cj — __I1 -JaJjJLl JL_ J_J *|»>-Lj — >Jlj f 

4, j f 1 o "< >. _M LjL____JLi (j_j r.t.Uj (j_)jjl A <Jcj 

tj-jitJI _>j_~ JLt-a __ii JL Ji__. 1 L_-> 4-_ul j £-__ l_iL___I L__ -J>j_j ol 

4__j__ lj___i_4 __.tr, (j_iL_uJ1 uL £__- (C^-iic £>i__1j 

-.1 t <i" >iU __-i L-lL-Jj mJJI _-1 1 *»■ " rnl (J>-? _y_ 


ol_>L_i _____-! __L_ £MJ-VI 


f J_J__J1 1j-i_ C___ljJ (_-iJ1 4_J_A>___.Vlj 4__Uj_*J1 ^^j ^i,,,., t^w. * t 


4 j i U 1 1 j 4_u}JbJ! __)}L>JI ^*jj J_> ^JjJaj j 4 « o c n*tLa i__->L3tJj t JjL^JI (__^JjJI 

^yS L^J Lc I JL3_-L.-J I J 4jj-.i_u_ J 1 C-l l>>r Vl 4L_-L_J__>J t.i "u uVl CjLc J-_-> J_4 Jj_>- 

£^L__V1 (^^hlJ! ^jUJi r Ut £____- ljL-SJI Ijla _^j_=_j (jt U__" <<___J-J1 ^MjJI 
l}_3Lvj l____1j> L_iLi£Lll I juk l_jJls_j (j! J^aljj m^iJI ^ \c. oLlL5j l_jjl_-.| ,_■_.-_■ 
jl_*___l_j \—a ^jjLi _--J1 ol— tjj_ju-"l I Jol i u < ii 1 (___i (j\ t<~i~ -xUj (j-L__- L_jJt <_>jJ 
,j1 JaLj L*_s i(jL__u_yi __i__ L^L__j_j__jj 4 j jUtl ^ji*J1 jl j_j_a __J_ jIj o " r nL 

L_4JJL_>J1 JL_>JI I JJt __J_ 4_1__*j1 ____ < M^tt (_-_-» jjJ_->jJI £-Vl j «1, 
4jL_L_otj 4jJI 4_____ j .£j___btjJU tfJ_-_> £_JLju « 3j_j_>. « **— *^ il____x__>J| 

.^o_-JJ U_tj 

_ij_bj__ JLulu/ JUMjjM-ibUt _ttluV( 

LjJJ--i _ l_ol>> -Ut*L>. jJ-i-Uj 



■ 


(jjSu LujJI &JJt> (JiT (jl £__o1jJI (j_o ■ 

pL«Jrj . J^j_3_>j _U_-3__/» o-lc (j_j\___! _-ic 1 ju j fl 
tjjJgl .«.""'JJ UJ?*--'*' jj ^-^J j->- (jj < ^ oj ^LljkJI 

<__il jJL<5 *JI (jjljjjj J_>L__j — ____»! (joil mi! (j_c ft 

_)_-! j jjjlj (_-_-]! «i j^j >'« <itlj 4-l>jJj jm f: 

I _ "l«n-*_-4 (jj£_ ,4.l-»J1 oL_-l__Jl ^ L_m__>.| | 

CjI.jU tTI ^ jub jL_.u.a (_yj3 (JJl>- (^Ij t 1 g < n(i) 3l j_>JI 

jt 4_tiL>J! 4j_>L_JLj ^-o i.nj U (jL__x_yi _£jJ < 

4J0I4JI 4 nUtl l_j! jjU"tl (j^a (oijJl _-JLcj .(j^jll f 

^l 4_j__jj>J1 4-J^I ^ Jyi l>L__ ^cJL-JI V I 

J U M L_iJ j (j^ 'c^U-^ b ■ <,'.' un ^ 

*Lb 4 jlr JU_1__I <_£jJI <UU^J,Lj 4_4_j -L_1j_jl-4 ^ 

^cLc 4 J«J-I (^yJ-J _____ ^j-cj i4jLl_>.j (jL-ujyi ^ u,i if 

* lQ ^ J1 |*j < j->J I | : 

_____ _-J-->U1 .1 ttl ___> » LJ--. I I j-__j JL__J 

j ' jlsj i 4jj. -L J I 4_^j_u_>J! 4j__jj_>Jl -Ldj-jLA V. 
l_jL_U! I 

jVil--il oLo_Jl jl-.lj ^j-^l j-__l*JI)) I ^ Ij^L* ^ Jlj, V» 

tl * t-tl-- t"-t 1 * tl S ^_u>_^l d_JVI ^ 

~ . «_^_>tj_« JM lj_u_t 1 1 11 11) 

. <j__uL_u1 4j o lr (3-L__>J i Uj«. i n (j-g 4;<nnn U J jL ^ le i , s^t-m t y 


J!u ^LiSLU ^lL&JII c_> jjJI <:LJaJI ^ juu ^jJI « nl^Tl o^J-" 4 jj_5> jJ! 



jj|j_j_3 j_ f (jjjuaL^JI <___- 

t Jj^]__J| Lg-^jjL ^ mi .a 4j>AJ1 
lJu^jj 3L_l_>JI j-u-j <jU "<j ^jJl jL_»o)?l I ju_> : ; 
0-* j\^a J£ 3l *L_-_-fl Lg-j ^ylll L-aj^>JI 
Jj^J tgl (u.'tVI Oj^iJ 'cr^ <d*t)M -_*" ^tl Jilj-S? .,v 
L__tj_C_U 4 i nrti <__JI C_-i"JI Ju9 _Oj_>.j tcjjLj ^-J- 3j_4 
(j-«3J Ji___/ <j' Juu L-^L___I ^-j- (j-ojJjjj tl fl jlr 
* j~&lj_tci ^j^a <U j -w jJJU I o r t jTl ^-Ja JjJ--> 
Cr^! J-^JJ 0 1 U j tkI I j jl -r \\\ ^-JjC. lJ_j-*J Jl__J_ 
J£J 4 S^jJI J_-.1j._iJl CjI£j **\ ^ ntl 

j^ju jJa jL-_j^l jl_S t SjJU aJLA ^j .«gULIj^I 
JJ-^-S iL-Jj-S (j__, 1 g jlr l_3jJ__lJ (j\ JjLt_9 i 4 i (i <*n 
4jJ__*_jV| ^ljtTu Iju jlSj t 4____». 4_1__3 L_j *."ij {j) 

I JjL-_j jj*j t 4j\ j >. 4_L____a 1 $\ (."> i " *C (^j-jJ! 

4-L_jVl CjLI Jb (j! (__J jJUJj .4 m.<*n 4_t__jj-_- ^u-jj 
^6-- cr- 5 (3j " * J J ^ LjJl__u ,, 1 fl mi ~i < o ( 4__Jl__JI 

(>« ^__4J| Ijuh ^j-Lc L^j^y L-*J ^ ' " rtt T oL__-"J/l v - < t i ^ ^jjji ij 

f>6 ' o.* j u .* f,i Jl_U .^j_AjJ| Ji_i"u.U ^-jLc jjLu "Mj-*-"^ j-«l>^ U< 

J-^JL ^j-Jl 4 Ti> __-__Jl 4 m, , , 1 ^jJl j (^ tti | 

(7, - <TI ^V <(The Genomic Era) ^j m ^JI 

*-*J- 0 (r^1 (__J j -" J < ri ^JIJ, ^JI L_Sj___-.V jL__ajVI 


^ ■■■ <T 


^.njtjM, ^ j_Jl Ji rt~ 


^gjpjijTiH jju-aJI 


Ij $ i <"_j <jl j)j^_-_i_J (j^ lij j_/Q J* 1 £_j -L_ij i4-JL<-_jVl Jj., auii^ (^r--- 4__%____»lj 
4_lv-jxj_>J1 4l uiitL ^j_t-L_>Jl __flj_>.S? jL-_ujVl l__S___-__>1 (j__ ^njr Ij (_-_JI 3jjJ_i_>JI 

3jl__>. ___-> 4^ojM^tl 4Jdit 4_3 jj^a jl ^ .nti , \ n " t jj .(The Genomic Bomb) 

J-uoj UaJuLcj i4jLj_jSfcj ^SLst-JI ^j-a jl. _>nVl j.*C g.,j ■< u <_£ JJI (JjjJtaJI ^jl 

4_*_L>J1 j_4 Ijji3 jL=_ jls jj<j..i ^_LJI _j_a 4t j4jJl 4->.jjJI ^jla __JJ jl ^.jVl 

Jjt (jjSL JL-J t^jJi 4-_j-*-i _£-JI <<JLJI ja» _■< » 4_iL_> * L^1jL=fci_J jj-3 |jj ___J1 

. 4jI j jL-ajyi j_4 jJ_tijJI IjLA LLt-LO 
^JJot j! _-!_- LaljJ CjJLvj 4 4_uLl-o J_Cj JUJUjJI ^L__ijyi j-j___*JI IjLA £_<jj 
J rrtl.oU ^-J-c JoljJI i__l <.h".<VI I Jufc 4 rt3-_j jl (jS-cj La _-A_- ^j-jJI ^jLoJI 
(jixsLJ (^JLJ (j_U £--5j tt-jl Tytl I jt_- 4-1 L "<-X ___fl j j*C rt "tl OljU j_->> 3 'iSj f " .'^ 

<_£_J1 1 «g^jj 4-JoLtJ cJl__ « 3j__. L___ » 3tj»oV J-3JI (^jjjjtJI j t <" J I _ys oLoVl 

j-____Lj (jLSj iCjLu C-}_j 4J Ci.l ->of L^jV 'j->J C<j 1 ^-Jl 1 ^<r Jj->uj L-Aj A 
: Jj--J CjJU «jI-B 4 a ( dl J-*-*-) Ij^j LjJjj» 4J jJj (jl L^-Lc 
L-jjL V *_-JJJ1 L> 

LlJj _£_JI C(j jtl ____ j__>j 

L-u_Jl jJj /qJ (jj uu^-iu 
1 ijUr I <_£jJ1 ^-Ioju L-Jlj 
d(x>- iC-jJ_>Jl 4jIjjJI ^lc (j-ojJ-j <<J 4_ujjJl StjJLI oj___ jl j^a <*£jJ1 t^-J 
JjJL- jj_i_tj-j_. iC-JjL_*J1 4j|jjJ| <<Xc (j_j_-uj-4 jJjJ jl Jj_3 CiLoVl ojLA cJL__ 
4-l. »l<r, 4 aj rt-». 11 j oj ^_t__1j J_x-J_j * Jj-2j L_gJL_-. jLi-uJ__ i(j-_L_J1 CjLSlqj 

(^jJI ((C_L_UI)) i 6 > jl) <"'^L-j iCjLyi ^Lsol (____ i-_-j____]l ci.K.jt L^jL 4 * <^>L 

4j Jj-a-J <CjLMJ j.o"-( .lU _jL>oVI ju_. U"'jtjj-ui.<lJ {j^>\J>S\ 0±\ TTi C V L__j_5__4> 
CjLt_4L>Jl Jo-Cukll j___i Lfcjj_9 j)_fl C_rvj_j-J JLiS C_jL_C L^jLSj i j1j-___>1j 4_2u JSLi 
4____j____>J I olxJt * 1 utnr.t (_£ jJI Ut'i L«j|j : ( ___xjj__>J1 3L_l_>J1 ^ l_r ^j-ujjj (___JI 
ILU VI t Lb.\ -jClj ^uj ,<J , 4— ia j I tM, 1 StjJLl oJ-& jLuJ ^-k. CjJjj ^pJI 4 j-JL»J1 

jja. ^.jJI (_____■ 4jj__>jJI c_alU J1 L>L_>. ji cUJjJJ jH_p r.j i4L1> o1jJ__- 
jJ-.V1 L^_4___juj (_gj_CjJI (j < u\y}\ { ^-i_t-i__J1 _-J_c I 3 i-htj <ilj__--.V JjJjil (j 
eJJb C<.-N.«>?i ( fij*C l-jj t" < <>l _--ut 4<i j,<t>J1j . 4jjj V 1 ^yc Jjj-< <A\ ^t i (^tl _-J_c 
La (_-!-_. Jl,cJ*(- tj jjJjJI (j.(_f_v. JU JL_>ij j)t _-_±>j <4 j.<tlf, 4__L_l___>. Jj_a j_4 StjJLl 


__d_t-dl 6_o___io 


_-_3 ______ _-jjL-< l_-___Aj .__U_. _-__ Slj__JJ 4__}L_c V jl t _-<.u_-->j J^-jJI 

^lc 1 ^ < i ^ j ^yUl CjIjjUmTIj LL______i_1 ^lajw _-Ac I In m j a LL_£ l_-___>L_-j 

ojtiutW 4_ j. ,t_i 4"» j"m J-i-jdl jjt-uTI !___ Jjlj 4___3__>- i_^___-uU JU— 3 _-— 4j1jjJ1 
Lr- J J J ^ >- J-^ t*_U jiJJlSI LgJ jj^j iii ^ylll _gj n< jTI ^jJu-_*-LJ 4_u 1 j jj I 

*1 _>l__i Lj) ^LUaJI Lf LLl^L^ jlcLJ jf J-4 ^j .ajtjS m.U L_jLp- 

4_L*j_>f j_-> L^J U i4_ujJL«J1 J_il____>Jl j>»t j 1 iUmijU t^^iitl ^jlc (1 j_A LjjuaC _-_3 
V j-j-V i I j_A Lj r^.r ^ _£j-_>-? 3j_-i SljJll f<J-__j V _-£Jj (4_tL-*JI L_jLj_>. 
4-j_cb__>.VI 4_)Lj" i m <n (^j-jjjlJI (_£j___JI ^lUj jl J-*s| _____1 j->-VI 4__L___>.j . l<jji*J 

<_Lc j Uj i «n ___JI LLMi-. _____ I ^U^i __JI jlj---«Vl _>___-_> __-_c t 4\__LfT 4_»_xvL_JI j 
JtH (^ljJI ^jlsI jt -^JjL_s- 4 __jL__JI Ijla elj_*f J^^-i * LliLp- c-ljI^ ^-li 

t-jl __-_-_- V 4__£j_jj _£jjl (j-Jjjl SJI jf e-JCj — J1 i_$fjJJ (j->j « " II jjJ j-« 

^c-UJI ^jU"i . ii j Laj *4j gltTI 4 njn*»J1 ^J ^Ji-)l j>1 <-_JjL>- ^ \ i^C Jj <_^ _______>- VI 

<jf „lrt"l r I _-jjV t Jj.rt"i r dU j>c -*jj < (jl (j_-4J Lcj 1 1 JL__ Lj ir\c _-_9 4___j__>_ 
___]! 5j_-l-.U 4jalttl jl__-*V1 t 4J__,„,Lfl 4_L 4 4_L«I ^l J___b jl ^jm!\ (cJUJl jjj 
. L_JJli _-_3 0___9j JL_J jjf> 1 (j| J_4 Ij 4 L_-tJ ___-) (_____vj ^J 

^Jj r^ o 1 (jU -rj ___J| 4_j-__ukVl ^-Jl __jj_»J! ^jL-JI 4___)1 q] ___JjL_>-J 
4 j| jtf"<MiU 4j1 nj iUlj (4-jjIjjJI 5j n r^TI Jiw __JJj> L_u njj m<jT1 ^j_L_>JI 
jl _L-e, j < » i^-Jj-iJI ^cjUJI (-9 -jLu-JI _-JLc. ^llallj . I, . j <!■>■ _j Ljl__-JL 1 ______ 

CjLc j_u_>j_U _»_Ju4i JlLa ____3 ^r-- j" ^pJl (______>J1 <-__$Vl ^j-C-j ^J jl i—LLo c-JLlA 

L_.r<CJ1 j_4 ^jjJI I j___ (j! j a "i r.t c^-J-- -JJ jJj i_jL_i_L!l I jla __^jLuj _-_Jl 

_-__ -»J-Cl M i j J i^— )J_tJl ^jL-ai- J^l_UJ 4jj^____J j___|jHj jl (-r-tJ 

.4 uaijni (^jJI 

j1j___jf j_-J 4 Am^j Loj i___jJL_>J1 4j1jjJ1 ^ejju ____Jj_a_JL t_j__SLJI CjIjj JLcJj 

jjJ___J1 __-Lc j-_L_ij--J1 r*J ^jljJlj __JL-Jlj _^L_J1 :f1j_^-*_/1 ^-JSj i3j_j-__4 j 4 mi 
4_i_UI _-______" ^eu (-Trj.-w <( jjj„ miaJI jj-a-l 4j|_4_ ___9 4jj_J__J1 4"UV _£jJ1 JjL-^JI 

_y3 4J Laj >JI j r^tTL _- o i ilJ Lo __________ VI ^JLtJl Jjj>- Jj 4j_«j_u_>J1 

__J1 _1^_3jJ__j _>-i_aL>J1 f j__>Jl _-j3j . j^j ii--J1 J i £ " mi U _-J-C 3j-___L_y- oIj-jjLj 
-__2j_>- ( L_^j ("ij" *T _-_Jl 4JJJ1 4_£)j__l 4 y j "<*i L-4-) Ll Jlj _-_Jl Llil n j 1 U"T1 (j-AJU 

ij_x-__>J1 j1j__) V ____j_>J1 jnjV mi" TL ^LiI-JI ^.Jc L_jjjl_ _-__ I ^y-JI L_jL_>- 


^£JLL=JI JjAJlJI 


_lj-fl VI J \ 7il t r. a ^JlC £__LJIj jLu-JI 4.j .i*iLa_j __J_. j-J-L_ j__ ___)JL_-o Ju9j 

j__> J__L_L_J1 j__ 4__j__j Lo ^_t__j I ji c_JjL>. ^j-oL__Jt c j->J I _--9j oLcL->Jlj 

jj|j-_>Jl (_--J . (_gj-.^-.itl jj U" 1 1 ___- L__j_^L_j 4___x_-JU 4__j_J1 JjoIj__j ^j_u_>Jl 
Ua J-Aj » ^ (tntl £j>-- j-« JjJ >• ^j_-d 5_Vj j__ <± .j J_>Jl ^jj j_xiL_J1j ^jL < ntl 

L 3 > £_JjJI jjU"< II j__j (Genetic Medicine) __>l_jj_Li t >f U; o m<j 

4 j-___-J j-CJ ijl — i_*_jVI <-m t^T) ^--jJI 4-jjIjjJI j__ I j__~ V I p U 1 1, 4__5__l__jJ1 4_J^U 
4 ,"i j <i i <n j-Lo-» L_4 4LLu^i 3jljJL_>. _%j U^l Lg ."r-^JLaL-, 4_jjL>J1 oVjL>Jl1 
___J1 4-_j_u__>J1 1 r^Ti i 1, 1 L}L__~ 4__4jL__u jl (j-Lc-t L>sj ((4_j_L__>J1 4__v I j— >J 1 » 
^_^___5c_-> -ij>-J _9_j-__>o jlSwol j_cj 4 jL__}V1 (j\_I>- j_4 1 j_j_v I 1 g jlr Jj______>J1 

^u-__-L__JI £JJ>J1 (jr^J *<_)__> *flj JLaJjJI jj-SJl < rt<^"<<- __-) _j__1j-~V1 j-« JL> 
_3j_L_JI j__ _______J1j *4-_>.j j mi tl J£l iii ~ J_>J ^ci-JI jj i^Ti j__ Coi >o 

__t1j___s __J| LJL- I M<j (j-jJI jL___V1 i.U n» jiLa 4JLL_L £_«____ ___JI J_-L__jJ1j 

t 4i-ji. j.mJI 4__- j_a J}L_- L^jjL-J ^l J£L__11 j_- 4_JL__ jj<o jl ____; ^ Jjl-I 
Jl-j 4-c__L>. *d }1 y__oU 

_>J_)|j_ij ^L-d-J _- VI ^J___>J_4 _____-J___ J___L_JI *j_>JI (j--J 

. jL-__V1 o.r, M .V 4jjL_>JI oVjL_>J1 j_-j «^jj 4__5 tiil jSLUI 05JLI 

^y-y.L-u La _3_t___3__J 4jjL>JI _1)Vj_>_1 1 j_c j itu c. _^jL>JI ^j_>JI __» C_j_L_kjj 

(j_« jl jj_u___j (jf j-L_j (Jaj toL-Jlj j1j_i_-J1j} jL___j^U _-3ljjJ1 j___u_5__JL 
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2 j ^ y a J j n" ( « U (^L____-i Oj-— J jl L___o I JjajJj . 4jLj jj_a ___3 _-Jj_j_»JI ,j-_j-j 

__1_. £L_jj • J_____J1 jjJ-> jj*j <(j__L>JI ___tjj_o ^j___>V 4_<ij jUI _j1j__L 

< U ii ^ ^c-L <jJ t J tu.lTl J____-j tj_l__J1j c_tL>_V1 q\ (jjLituJ (j^-jjjJLll <jL_ <__JJ_ 
(__ L^_>-__jl J m 4_4_L__JI J1 j -w _ 1 jl Qj___Sj__J ^jj Jj ^ljjJI 4 U niljj 

. _JJ jj 4jvL>J I jilc ju_i_>JU _v>j L^>»1j-V." ( «I ^jj L j_L *1j_jI _j1j ii^-U 

jL4_»1 (___ t^L_uJ1 c_jj____~> j-ii-j i J~^ JJ- *- _JJ^_}' 1 - 4_jJLl_>J1 4JJJI ^4-J 
4-iJJI J_jj _,_ JZL*__ (J--J1 4_LL___VI 3l __ ->J1 c_olj_>. ___S 4_j___*Jl _j_i-__*JI 

. 4u_____st__J1 _)j__3 (-1)1 — jL___JL 4o_jj>J1 
U Q Vil ___JI ^Jl_J1 3j__ 4 i tK t_il m."<<_! I JL4J (-JLsJl ^_1jJ1 jj m] _v_Ujj 

(jjaj jL>JI j__j L^JLa _ij__j ___J 1 4jj_tejVl __L___L 4_5_j_LlJ1 cJtLSj . JjVl L^l_j_i 

^Lu_ I _JL_b (j? 4__>L>. t^lill _aja_J1 4 1 _)j__u_ 1_La (j^l jjx_uj _>? u_jl__JI 
Jaj__J1 4_a_o_j (jl : Jj__J1 ^jlrt" («,\ Jl_l_G JSuj ijjSLIj (j'-'1 J3- L^J (j_-J 3j_j_L_ 
*(_jL_jlJ _ 1 J-l5" mi U __- JJjLj ju-"f I4J (jj_Lu_ 4 7l\\ nitl 4jjlUI dju- _>>, ,JL_1 
__- 4_jj1jjJI CjL-cjMI L^j l-___j ___J1 4_jj1jjJ| 4_ii!l _________ I *L>. JL___j 

J^-lj-U 0 Jl_ ^_bl jj_-3 Jl5j i_^ L__)VI ^jjLJI ___e 3j-<u.(.ii 4 Jw-wlj-a _- Lr 4_J__*J1 
4_uljjJ1 3_LU (jl t^j 1» Jl ^JjLJI (__ ^-Jj^l 3j_UJ L$-u3 u_j__ ^__J1 _JJ_ ^ 
ol__l_.V1 jL__ l_c-_ ^y-Jj .4_j_>J1 L>L>J1 4jjj1 (__, Jjjj-jX1 « ] .(j ._» J| ____ 

. 4jL>JI (__ Jj_>-j_U _rGjj-Jl _>_. _>jL_. (__» 4_jj1jjJ1 3_LU (jt-J t4_ujl_ _j1j__Jj 
__x_>. __.<> 1-11 jjJouJ 1 ^JjLj t Jo 1 (i t.a J___uj i^jLolJ ^ Jl__3 I _)f Lu_> JjL- 1 — i-_j 

___JI -_j__ . 1 3^1 j__j Jiu_JL1 >j-- f - 1 jk-^' ^Li___o jjl-Sj jl _;jL_J1 (j__4-jj 
._-__L_-_yi JjomhU L_>j_?j ^jJLl>JI -4JL-J (jjSL-S 


d**_U «Ijt ^ltc^-lt <_tt*ll J*___l :c{ «Uf j#Wf njti cpi iitU 

4j-U_t__U1 U^Jj-SJI JjA_i- fjc j ir _jjj| J1 ^,1 n"t Tl £JjL ^jl 

J£j <4jLj___ J}L>- cjL_vjJJI J_____I j->->i jJI ^L_ujJI 3_j__-j 4 g j i iVi _>-Lu 
j-a jl_ 4jIjjJ1 ^lc (jL^ 1 j_L_j .(jLl_J1 _JJ_ 3L_- _-_ 4___>L>. 3 j k j-JA- 

: J_-1j_« ^ujT l^o j u i rTi (j-w-j 3j_L<j_o J_-Ij__j 
Jj_uJ1 lfl . <^j^ JL£j -MY^) 4uJUj___l 4Jb- jll jl <^jVl 4-L>jt1 

^JLjlJI JU __!_. 4___L_jJI 4_j±>Jl 4 jnt _JljJl __u-_jJL CLilJUj <4 j_Jt.ll jJbljJaJJ 

oL_L__JI __u-_j L___ol Ciio i^" j_J_j . 1 AY^ ^ L_c ^-e Schwan ((jlj___ jj_j_j_) 
^Lc <__• Mendel (JjuLa) ^JLJI JjJs ^ j_vV Jj_w L^JLlljl 4u_*o_j 4_u1jjJ1 
___j t >AVV ^Lc Fleming (^_4_tl_) ^JLaJI Ju_- <j_» _jLJu___J1 __1 <Vi<1 ^jj . Mlo 
(l_uj t"11 >l_-l) 4jjjJJ q\ ^l-jj <j1 Wilson ((jj__Jj) ^JUJl ^IWi < J fLc 
^ °^YV |-L_ ^j *X _,t i mTI _-__ j-_*-jj ul^- 1 ' l? * r <S°j-* 6- 1 ^jj-~JI 
i4o_ljjJI cjI j___1I L$j_ _jj_>u 4_J _M £jm_u jl Muller (jJj^») *JL_JI £\U~t,«\ 
. pry-a ciijj-^ 4LI— u 4jL>.tl (__ ftjy'\ J-> L>1 4JjL_JI 4jjJ__.I c_ >j__1 ^ ^Lc <__sj 
CjjLLoI j__j i(^n^.ntY)4Jo-^!^j.^ji^t_-_-j-lt ji4-ul_Ul -J_-jII 

____jJL _!!_ _-L>Jj iL-Jjj-^Jl ^jTn ,.J1 <___. 4j->J| 3-lLU 4__JjJU 4J_vjJ1 _ju_ 
_jL_uj_>Jlj CjljjJI d_L_ J--L__> 4 j a j ^ J ^4_j_>JI 3_U1 cliljjJ ^jIjJIj (jjJsjJI 
. \ jjti ^ 4_JI t JUj i4j_>J1 3_tLJJ 4_uL^JiJI 3jj_oJI ^L___V (J_-aj l<j '^tj 

J___j ^-Ul 4Ji1jjJ1 3_UI 0 f ^UJjJI jru j_L_Jl _L_icV1 0 L_; j_«_M 4j|jU ^ 

. J» Jl ^^Jj (__Uj-«--JI j-__»1) oL_jjjj_J1 {j-A jij—- ^d^lJ-J' L?"i *W 

^4-[ iiu> (Uii ^Lc (__>. _____ VI 1 J__ _L_ j_aj .(__j^j_JI jJ--1) « I .(j 
.(j . _» JJ ^jLc-j-JI t_*j_*j_JI _jl jAj >Uj tu} t ti miT «I . (j . _» J1 3_Lu Ijjj__SJ 

i<j-ul j-C i__jjl) 4_ujjT J_c1j_a £-jjl (j-« ^jj^"',' J-4- *4_y_L_La 4_oL_u_u j_j.c-"u « I 
ljJ_C J_0_ i_jL___jil 5j_OjJ U-_S____J_^1 ^jjjjl jjjJjJI j_Cu_jJ ( t jjjj"j.-u ijjH-*JJ 

3_tLL1 lJJg 1jio__>? -JJjJj . v j n t"TL j j i jjl ^-jjIjjJI 3jU1 ^jl ^jja #j 

L^jLj j_j_c—J (j-JI ^Ljjjj-JI Jj_v ^c^L*— — >1 J_v Ijj-Cjj iCjjj—juJI 4_<_j__j_J1 
_jl 3j__4 JjV Ct t\\ 4l__jjl oJJt -J '«I .j) * _» J1 3_l__4 Jys 1 h \ j n 1 1 j "r 
(j_Cj i4_i_ljjJl 3_U1 j__ «I . (j . J» <j^_*____j _*1 L^j-lill (__jjjJ1 _^jj_J1 (J__c-hJI 

.1 5" r VI oL- '-^^ ^Oswald T. Avery ^JUJI Ju__ o__ >M i f Lc ^ _JJ_ 
^jOjj-JI (jLk ^jUTLj) <j^jjj_J1 (_j_ 4_uljjJ1 3_Ul _jT c__jJI _JJ_ (__£ juL_JI 


(jl £__! jJl ^ySj . (j-*-^ JjJ*- (j-a _Jjlj_u <_£jJI j_- (j__J 4_»V 4_jj|jjj| -J>UL (juuJ 
3 jLL-J jl__-1 Jl_J (j-ujj-_J1 (j-"jJj «I * <j . j» Jl (_—_b 4-jjIjjJI SjLII (jj CjLuI 
^.Lc _-_-* i— -jjJLjJL Cjc.Lv. Jl_Jj (4_a_i_>J| lJjj *L____ jL--" \ & __jL__J i ( j_-jJ1 

^l Chargaff ^LJI Jxs <>o 4_£tjjJI SjLJJ ^Lu^SJI 4_llJ| r.AtrM \ \0 • 

_-__ « 1 .(j . J» Jl *.£j->> I Uj*^-_! (_r-- ' 4-uLucjCll j-_-_9___JI _j1 L$J_- £t-__>j! 
s-^j--*. __Jj 4_i__i__>VL ((jjJJ**^ < " t^j^JJ t(j-u1j-C. i(jrUJjf) nUrt^ j-__-»L___ 4-»jjt 
jjlaj ^___ct ^ ^OY' ^Lc J_4__i Jdt . _j-__fc._u ^j _M _>_3j___-a j^sL-u *_£j_xj CjL_u__j__ 

jl*j I Jlaj <jj__-_l j) Crickj Watson (jrjJLLJI ju (__]__. ju_j 

(jUL-JI ^J_fl <S j«w t( j-jj 4*, »t1 (jj--JI _r- (JLH^ L-aL, *■ ~-^l fi__j! *L*1_JI _;Ij-i 
£_£j_>J jLlj 2 1 4_ujAj 4j M^jjJl 4_l_jJJ ^Lc\_>_Loj L_u_9j L___oj (dJjj£j (jj____1j) 
(4_j_t___Jl jL->- (j[) _-J- « t .(j . J» 4_uj_>. J£ (jt t «ij^ 4_tiS L__.j___j u< t .(j , J» Jl 
L__J_>-t (jL-uL (jL___j_>Jl (jl JlAj . j->- VI L$J-Jl>.! J-o-L (jrt UjL >_ _>L>ul 4jj__4J 
.(> f__lj JSLjJI) 4____L___U 4_ujj_L>Jl 4-tlJL _, <i , »j La ^SL.u.jt (j-i-^M Jj_- 


jt -u ______ __L__)j->. "V L^Jjl» «t .q . J» (j-- 4 ,h rtt 4 j --.j^jLat 4-LLJt :(>) J£__JI 

_LLuj1 ____** _>_jj .(__Lj-Sj Jj Ij ) jj_- 3jw4 JjV t"< ri t^j J-_ij .__Jj__-1 jl jj___ut 

£(j-___Vt (jrui 3jj__*. jll -_-k--L_>-jj a j-^t ---jIjj-I t 4-_»L__ujj * 1 - * (jj"i t^j^___J t 
Lr>J-Vt jrj-j LL-J l—^-_t jrj->- ,_-_i Lj-A-> OLi I j__J I j ^j-jj " mi U (jrU ___j1 jJI jjioj 

<Lj-3 JL>>jjj .< 5l 1 >JI -jL_-)> iiiJ La --Jjj j»J-J->Jt ^-i) uiijJ- VI ^_}L_J .(jrJ-o-LJtj 

5jj___>) j_> I (jL___t ^j-4 L^ - jL_u jl t ^ 1 j Ijj 4_ojj___j y, <it" „>>1 __j_>- jj_JL r ,f 
. jL__>VI 4-t__>_Jt -luj^JUJI 4-LLJI J-_*j (jrL*-JI ___c 3jj_>jil 5j j__oJ I j .(jL__JI 



l!» :<_-Jj Li 4jlr ---J----J ^jJI ajl "i ...V (jj___3-1j JL-6 Oilj L-flLil£l JUcj 
Lu-Oj4->J 1juJl_u ^IT ^UJ JjjJ 3jjL> L___l<-j . «l3L_>Jl j___i I i n mm*>1 JL_5 Lul 
J-,3 (j^j «1 -tj • J» Jl ^J^J ^-_>J-' -Ul 4_u_Ji c_-wAL-« Ju3j .L_flL-_-_i_?Vl l*j_L _-_. 
CjLijj\_>. — 1-0 Lj j t.a fl (_£j___*j ^--jJI 4_uJ^M ~c_juu_*jj (^-J- UjLjjJij <jj — <_uj!j 
I JLA Juuj . L-^jLi- J-*-^ Jj->- ^j-A 4_jj!jjJ1 SjLtl (k n -v- 4jUf j <(L(j . j» J1 

.4_l_IjjJ1 3_>Li! jjk «t .(j . j» Jl <j! <____ ^LmlU JL*-_4 -dLiA juu ^J ^l L-aL 8 ;.:^! 

CjL_-ji*il Jl a~t\\ 4,j rt.j^ (j__. jj_> JL j J ■>. -j-4 3j__u 4, < £jJ-> (_£ jJI Jlj___J1 (jSJj 
(_-jJ1 4jjjj____JI Cj__jjjj_JLi 4_lL>JI JujjJ 4j jj^ (j__j i4j_>JI 4_lL>JI Ji-.l J 4_u1jjJ1 
^ 4_J_>J1 4_JI £_j_>u La ^-JJ 4jaL_oVL Uj-jL-uj 4_J_>Jl j_<_j 4 jU r ^ nii 

cjLjJ Levanj Tijo ^LLL*JI \<\ol ^L_- ^j .<_u!^ S "< ,„VI 4 jU. r ^Lul 
Ijla j_-cL___, _x___j .4__uL__j1 4__jJiw J__* ^ (Chromosome) \ t • i <s> 11 jj_>.j 
(^Ol) 4 . „ .V> |»l_tJI ^j tn^iTI ^jlolj-^^l (jAj.y.Mij ___. ^jlJI <__!__ _-dL-!__-vVI 
(jj-^j-^J -_u__j)-j>J1 4 j \A\ J-JLa-u cV Frederic Sanger ^U__jj_J1 ^L-*JI ^jSUj* 

^JLtJ! (j-A>J 1 jniii l 3j-__flJl _y^J • L_u_«! 1>?1«j-- 0 ) JJ_V JJ Jj-4-JJ _yAj £(jJj_u-J_?1 

j_jJ1 j 4) Sickle Cell Anemia ^». _« 11 _>-ojJU Ingram (^lj—i-il Oj>--~-*) 

JJJ ci_a-K j-jJI (j_uji__j_*j-_b 3jLi -__j_Cjj ___. > U^tj (U j.jj %\ \ 4.tj."j l-jJLscu ( <> -JLa-.Ut 
jcaI (j-4j .(jOjj-JJ 4_4__uLuVl 4_jJlJI J_L!Lj (^jJI 4_u-L4Vl (J-oLa_v.VI JukI j-uu ^-JJ 

^uju^l 4 ,t \ iU (j__ Kornberg Arthur ^L-Jl 4_uu L* j__ ^LJI I jla _-jL__L--_1__*1 
Ijla J----.T &-*aaj ^ -0 • -^» J1 <.'j ^Jp^ j! (DNA Polymerase) ^.o ,»U 
L-_-_.L-_j 4_lL__ jl (DNA Synthesis ) 4_lL-c. jjjuj ^jlij ^jJl j__> ^ujj^! 

i Ll_U_4 -r-t jl_L_i l-91 mi Ijl^J «Lat-pjj i(DNA Replication) «I . j» J1 

« J. (j . 4Jjj_>. ^L-_-j_u--1 jl l__j_>jj jl ^LuJ 4jL tj ^LSJI iSj\_u___9 3j_j_3 Juuj 

.(in vitro) jL__-wVI -uj^ul ^ Ljj-*-* jl L__LUi^l 
(j__»j---i , i m> (jl Jerome Lejeune t ___-_jj_-__JI ^JLtJI c-aM ^o<\ ^L__ ^j 
(___. 11 (j-a Vju [ j .» .i IV j>ju>.j ^-JJ jj-ju (Down's Syndrome) ^j-_iJLLI 

4ujJ (j---JjJl <jf ij\ (__t .1 /,r>]< j-t JL-ljJI (_.t II (jlj (j--uj_l1 L>L>. 

L j-> -L>- \ T \ t^ju (jL.tu.i_,> 4jjJ ^o-lLuJI ^LojV ! __< j>. T\ t^jJ CjI x» u^> 4jMj 
J4-3 (_yjjt «1,1 (j_sj_<>j L_jL__il 4JL3- ___. LjI . 4_a| (j^a 4ujj (^yjL-Jlj 4_ul (j_c 4j jj 
(___J1 CjVL>JI (j___*J __JLlAj i4__o! (jja (j^Jjlj 4_j_i! (j_4 Ijuiwlj L^t t.t i_^t Cjjj Jl_3 


Lf> (j_a (j-i_Jj l_)V| (j-o ^yjjUL.yu^ (_y_c Jj-_-_-3_JJ 4a-lu SjLjjJI Lg-J-. (Jjua_»o 
2LuljjJI 3jUI lL_jjJI (_-JJ 5jL__jJ JjI t_-_l„ .u" <V1 Ijua J-«jj . jj) (j i o j__> 

4jI JL» (_-J3j . (jl___jVl LgJ l_jL-__J (__jJI (j-olj— aVl (J__l*jj « 1 . (j . J» JLj 4jL_La__<___ 

CjUijltU Jl rtYll L-$-J__} ijj^3 (j^Jl 4_ci_J_CJ1 jLjjL_t__U ^LjJjJl IjU CjI lilh <J1 

___4 m."^! Jjlj <jyjj_JI (__JJ «K(j . j» Jl J_L_«j JSL__ ^-lc 4_£IjjJ1 

• * _ » « (jjo Jacques Monodj Francois Jacob cjULtiJ (jL__* JL__>JLl 1 j___> <_-__ 
cjLajJjJLI L_gJjA_>- j_4 J (__-JI <l_jjJ_J1 1j_^___ t c<-_-*» ' j-wjjLj (____ jj_H_i__ L 
(Protokaryotes) ^j-JI cjLaj^Us 3Um>U 4_lL>J1 3j-l>j oLjLSJI jlIc ^iljjJI 
La __sl ut "<<1 ^ ^Lc ^j .(Operon theory) ujlhh>J^' 4jjJ__J Uj <\ m<j 

Messenger Ribonucleic Acid) Jj m.jJI _---jjJI t_£j>-J1 u q<i -»JL <__* __j 

^j__-J « \ .(j . _» Jl (j_* < «*i uJj^cj ^__J1 _oULl j__>j i« 1 .^j .j .^-» jl (mRNA 

.(jOj^jJI L^J_4 J_L_Luj __-JI 4__jjl__J1 (J-ojl__j tdJjj »4_jj1jjJI ^JLujJI J-a-J 
w-u.--.l5 4JLk j-j_J u o i ,i Jj fL_C ^-JJ ___Lu 4__JL__J1 4 1-wjIJ 

l-j1 iin 1 T1 jj___-j 4JL- jll ^jui j ,« "nj : (Recombinant DNA era) «1 .0 J1 

^-Jl 4^L____>y_j (. \ .j f .(j ._>) 4jjj-J| 0 - a Lo-_>.- t l JjLkJ jjl-o 4 nlt "11 
(___J1 4_jjIjjJ1 (j__>lj_-oVl (j-4 j_l_xJ 1 (jjC 4\Jjj___JLl CjLjjjJLI (j-yo jJJ-i 4JjL__j-j Jj-C 

CJj->. 4_t_-jJJj_J 4_JL_lJ_5 L$_ jljjO £ LcL*J1 ( rtMM^l \ ^V • ^Lc <_-__ . jLu_)VI < (J lr-V*1 

jl__j t((_^j--J1 CjL j-«-lLI->) 4_JL>JI 3jl_l_>.j oLuLSLJI (J-_-ju j_4 l_^Jj_cj 1 q "i j 7\ Ts 
j_j_4j Lo f-_-tj (Restriction Enzymes) 3__jL_>JLi jl 4 tWL-JI oLjjJiVI c.j ^ m 
(j_-__L-l (— -_. *« l * (j * Jl JL_>. ______ jl j-c-l-4 ^^-lc L^jjjls j_a cjLcujjVl * j-A 

^ — -a-aj CjI — <ijj_jVl oJ—£t> (jtj .«1 .(j . J1 4____ijj_-w ^.1 f, 3j j <4j 3jJ st_-> 

4__jj__w j n 3jJL__tj-j 4 — loL>. (jL___)jL-_j (^jl r l-3 j_ t lu jjl JUlj *« t . (j ♦ J» Jl 

(j_4 1 J_> 5j J t 4_JLJ___3 &t L_4_)l 4 L__L>JI J—L_)jL__JI -» j _b 1« f . (j . J)> Jl 

(base4__>.jjj__4 ( j-o___l A ^-Jj £ ^jru ^jljJb L-4]j___>j JjjJ__J1 «1 *_j . j» __J1 (Jj--> 
L __- BamHI O o «.»1,1 ^<ujjVl L_^_J_c l-b j * n ^.Ul 4____>L_>J1 4J__-_L_JI .pair) 
JL3 jl_-IjJ1 ^yw^itnt J1 J-_-^ JjLoj-^^j (GGATCC) t^L-JL.? 

4_j-JL5___u_JL1 (jM l.j.-JI CjI Jl>j lJljjLlj jJ__.1) *-J_j__0 < j__Li__f (jj jlfl Y * * jjLc-JLJ 
SJLJJLC Cj1j_- JJ-S-JJ 4____»L>J1 J-lujL-JI _»j_-b .(4_jj1jjJ1 SjLLl JjJ-> (j_C j_J_jl«___J 

CjIjII j_Xjlj Jjj>JI I j--> ^Jrin j , „ <«jjj^l <jL_- ^LlJLjj .«l ,(j . J» Jl Jj-cw ^ylc 



^ujJ I (j_J _jl \j j (j^-jj J-Ji-j . 4L_oL_>Jl 4_L__u}L-__ 1 fl j g Jj-^ (___J| \ $ i n <Vt 
t L_.lj_! J-^^Li-Jl 0-_$J (j! L__j| _l__Jj <-»1 j_-_ _-$_j-*j _j 4_> 4____-L>. 4 1 , ul ( ii 

jl JJjJiJ L-^-Laj t_-t i mtl jlj_C_JI jl JJj__Jl j 4_Li < rt f^-> "m Lo 1 ^ ? o 4 
. l_iLju___JI <j <„uj Lo jl «| . j , J » J I -Lj_t_- ju-i- 3jjJLj_«J 4 ljl^> CjIj-o jj^J 
c ^ i o LlTij « t .(j . J» Jl J-_->- ^JjjVl 1 <j j ^Un j (___J1 LuljJtl JJl-C (jL3 l__-__j 
U j___l I jl }L__<J_ ( 4j 4 i^LiJI 4"1,<.Imi [ $ jft c^' >^l jJ-c- I Jj-L 

t-^J^-J (^J-O-* (j-uL-gl jj-cLo Y * * ) _jl_ CjLju_l-_JI j-*-->t j-tj \ ^aJ-j t,j irJI 
J_L_u L__uL_Lo (jj_Li_L_ *uTl <, - ^l ^USll j jlc jL. l_jUjjjV| jl_-._j 4 t jUrtl 
Jja-_-*Jl j-L-OJ (__l"l £-___JI J JLc J_l__o Jl_l_ t 3jj___J1 J___/^Li_JI jJlc _£Jj__p 
L^jJLc l_£ jjlL (___J| J__}L_JI _____ I jj _____ l___'I 4j_c__j jt t j-u}Ll1 __!! l_4ji__ 

,jlj_>_J1 4j^^Vl 

4 n»ljJ 1f j j >^ J____u \ r L__- >4 t ULaJ) l_j1 <u ju _ 1 l__I mi "i^I jj 

4 — <-JjJ (_-___ j j \ *s J__-_u ^ i.ilj iA .2 J-^JJ 4l^ in 4__aju__J « f .j . J» J| 

L_U-« o-S-j ^oJ c-al r<i m <H\ Ijl___ J____ 4_jJ t s j-. 3_a__~ (_-.Lt >L-? <____■ jjXI 
«K j ._» Jl ___u)_*u ^__*_Jlj 5jU u«TI 4jjt <<M — »« t •(!) • -» -Jl 4___Jjj 

L __i_i_-__JI L^JLa J_x_-__1j (__-__! I «1 .(j , J» Jl 4jjj-v q\ L_jjL__ Uj-ij JL____ , 4jjj-_JI 

c_-j___JI jJb ljL_lj t JjlaJI (__-_ r-Jjj—o (j__L_-1 jj-jJLo Y * * (_____- JLjjj JLJ_ ^ j*__j 

J_5 4-_-j_-t_a J___. (j---J i4__oj-_>J| jL_4-_c.| (^-ii j__5j_>JI (__i__ 3jJL__ii1 J___ (__-_ 
<>j__b ^j ni5"n <",-r «ini (___JI 4 tLLoJl oUjj-jVl L_fli ,tV(*sl JLaj VJ tL-iM j«^i rtlTI 
3 j_____J1 (____j . 3 J__v (______ l_4i*) J_i (j-j jju 3 j j t ts> <J\ 4jjjkJ1 L-oLuj^J! 

l__Uj>*V1 L_o___jI r,n -UlL-LSJI l-jLuj-^I 1 6 i > C^^j^l (___J1 I 4 

^ SjUI L-SU-a ^a_ot -fJJi J .>> n ij t (DNA Ligase) _U_jk!>U1 jl 4-L_u1 jJI 

LrijL-4 ^LuJ j_>3 (j-LcJ-11 (__JL_JLj ( L-^-_t_____ JL_*J 5j J t <^->TI ^______JI J__UJJ 

4___Jj_a L-^jl (^! ^(Recombinant DNA molecule) 41i>a «I .(j . j» l_j_-ljju>- 

4_l_s__4_4 4_jjj_>. ^LjjI — M-Lo _ ^tuj (jL--* i(jA--__-_-t_-j (jjj_t < r\ a ^ys «1 . J» (j-a 

Ljj-I__U jl 4__JJJJ_>. (j_«J «1 , J)) £_A _4_L(__Jj L^JoJj ^J ^L__jJ « 1 .(j . J)) (j-4 

t3j- j _ t ,.. < _3 4_ojuj__>- __JJ L^_JL_>. jj (j *\<aj 4 i,j «1 . (j , J» 4_!u^__>. (jjj__J 
___ L-4J J_L_> 4-4 jjj_>JI « I . j . J» jl_3 JLi-c J_____ij ____ 2Lo jjj_>J I jU___j Lc J-lcj 
d Jl_£jj t(_^j_L>. iii n*il JiT J_ju cJ-cl ih "j l__5 j___u jyst-^JI «I .(j . J» J1 udJj 



^lr Jj_i__v>Jlj 4 m y^tl 4_uj_>Jl ^l t <■ n.t.nl jl j n^" (jSLcu 4jL_i 4_ijjj_JI 
j*_l_u 4-J L »jlj (_-g._uJ 4 jl o ill tf»jjbj <4_il___» VI 4ir r n jtt 4__jLL_J,1 ^lhi J I l_jIjL_lLo Jj 

* 4~L( "Ij J J t 4Li>J jI j-U (DNA Cloning) «t .j . j» J1 4_J__c jl 

£j j "i (__JI Gilbertj Maxamj Sanger *t ^.Ittl J___>j_j' ) ^YY ^Lt <____ 

<« I .j . J» Jl I ^io <■ <i T L_Lj ^-Jl 4_jjI j j^JI l_3jj__>J1 -ylj aJ 3jLjJL_>. 4_JijjJd 

j-l-jl) «I .(j . j» Jl 4l ,„ jl c(DNA Sequencing) 4 ojjJ-JI 0Jl<_ (___* u_3j 

4_ul j «a j<tt 4l . J . iill -v1jj_. L-SU-4 -_L--oi 4jLHll aj_- ^l J_it_L-_/Lij . (l-Lj^-jluJI 
3c.1j___ C._4J MpJl cIiljjjII Jjf CoLjSj > 4 .1 1*L, >J 1 CjLjjjII L_£-Lo c_<_j__j (j_-J1 

tSj^o JjVj i^jSl^j I jl^jj iOvalbumin 4jjj^j Beta- Glubin 4jjj^s ^ L^pj^ 
£_____.! £yi \ . ujj_e (____ jjJL-uLi (j-ojjJ 4juaL_w (___ Pierre Chambon jj__-__jj_JI 
((jjiio) Intron u <i c.n L_4 ^ j__g___c J__>olj i4_jjjl1 t v r j^jjJ 4_3_____lj 3jj_j___ 
JLSjjI 4 j<i j< Jj_x_Lo JSL_mj ^_L_>j l t_-u_>. i(___ujLjL_J1 jJ__j1 ) ( jjj>-j_>.) Exon j 

• (<^J 3jj___Jl) ^jrOjj-JI «I . (j . Ji» Jl ^j-4 4_uljjJl CjLojLlLI 
5jU1 ^__-u j| l_xj_£jj (__J__ 3j jLa 3jLjJ_>. 4jL__j C<„<i mLc/sI CjI jLlj! ^HI J^L_Lj 
3_tUI L_g_Lo (jj5w 1 (__lll 4_Jj_/1 3jU1 (J-jsLj J-jlj >j-_i— t_<,o jL-$__v 4__.__.Ijj 4_jj1jjJI 

dj_^J 4jJJ_4 jjjl L-U-ijJ jU <^>i J->_-Iuj 1 j< <> 4 -LXJL__f JL_5 4jL__ 1 j___ij i4_JjljjJl 

1 fll miIjj 4 jU c j j 4 n j "t ^ 1 1< (II (j^^__xi (____- Jj_o-a_>J1 (___> L_itjL__j i4_-LjjJaJ1 
>^A0 ^Lc (__£■ MulllS ((j__Jj_-«) jj_I_ijJ! 4_ajj_1_J1 d_LA L-aA-Lbl Jl-_J .4Jj ^ 

3 j__ J_JI Jc_---u j! PCR 1jL-j__-_L__l1j Polymerase Chain Reaction c.i-t <nj 

(__jJ1 CjLu__>JI 4i /J ^_l_»1j J-Lt_-J 4_2LjjJ__JI _»j_4> ^.1 J V j_<,n1 (jJj->- JL_Jj . u \ nt\ 1,41 "ctl 
CjLu__*J1 I JL__La 4 jj -y. J_J (jl " V ( r/t 4_J_- JS" ^--5 Jl_vjj) 3_jjL3t_A ^-uljj Jl>- jj 
JjI>o J oltJI ^\ U"i f<it L_U jaj i(3JL_v.1j 4-jr L-j L^iil (j-iij u < i irtTt (_-J_- 3jj_>.jJLl 
(j_« j__l_l_> J JL_C 4___j1jJ1j Jj___ ^ij^. 3j "i ntl ^ j-db (_-J3j • oLLl_»J1 t a 4____1jjj 
(Cjj^_i_ojJI jj <--i-->) (_-Jj-__»JI JiL>J1 ^j-oj_4 JlLiJ (jL-_jVl (J-oIj_>jV 4_u_4_J,I Cj-JjjJLI 

(j->L^_-_LJI < njil ^j—a l-cj uuj (^.JJI 4_jjjIIj Duchenne Muscular Dystrophy 

(jl Bert Vogelstein c-_-L_JI j—^lot ) ^Lc ^...j *Cystic Fibrosis c _iroj_-»Jt 

CjL^jjJ^I (j^Jtj l. i j-i__j 4_x-oL_v CjIj <i1j_>. (j_4 2_LLj SJnjtttl ^L--_c VI jLL_j___ 
4__Ja__c ^Ll_f ___-_>. Vl ^^Ljl_s[ (j-C 4Jjj Ki a (jjS-J (_-jJ1 (^jjJ^I l___j j_ju j_L_j I ) 
(__-} Ji>Jl Jj_>-jJ 4__5__j_uj t ^ji_>J1 ^LuL-_jV1 4_lU___ J^L_>. « t ,(j . J» J1 l____L___u 


L-bjJ_ UJ^_ Lr - ^ ^JJ^ _V° J---1 < : '.N<a"'"i CjIj <iU jL_S l_)L*j*>jV| - jlA J-a-*. 

cjLjjjJLI j-~ £jJJ1 I jub jLa LiUjJj ( jJ__>--___'1 4jUf j__ 4_iL>JI (___. __ m.njJI 
ljLjjjJLI -jL_>j t t jl»j,-.,uJ<i.J [\ oLijjJLl jt Tumor Suppressor Genes __ _--.-j 

jl 4-A>J| j-1 i nrt*tl 4_lUju jl__j L_j_i 4__oL>-j t4jlVlt _. I-*» I jJ 1 j-U__J1 __J__ ____>l_»_ 

I Jujj ^jJ-J _--Jl L__LpjjjJI J* L-ibjj-j- 1 ! jL_ jLLj___J1 4JL>. (__J_j . _£j__*JI jjL£jJI 

j__ Sj_>.__, jj_—i ^jL>JI ( nrtt^Ll ^___J_J ^SLstlJlj SjUj miTL> ^l^Tt _£ jJlj jjjJI 

. _,_■ L o-t5v J I L^ju£jj ___) 4jj1 jj 3j_a__ _ij_kjJ 4_s_jjj 4_<-_u_J_J I L^JuLI-jj ^LuJI 
4 4 ^11 4_j <a_L». Jl 4___eJa_>J1 4_-jjl.<u ^ulu CjLjjjJLI (j*-*J 4 jJLt 1 JjaLSJt ^g-oJI jj 
I ^V * m \ (Jj_*j 4jjj_^ _£ \ 1 ^ U jj£v_u (___J| 4_u Lj-_vj__J I _)____ Vl £X4->- jt _Ap (_-_JI 
_ - o- k u 4-iUjlJI _ j__>j (l j J f*) J>— ' J-l Lr^->-' <-£j_}--' (j ^ o ^ tLi __ < i i i - i 4_jj->- 

- J__ jj__3 4j1 jl-JI ___j iRNA Transcription j! « t j j ^» J1 ^l ... "nl 3 iU r 

Jj_->-jJL1 (( I . j . J» J1 (j___-_* 4 a A t~ aj 4lc-L- (1 (j J (*) 4- -i" ■< "U 4__jj_-»Jl 

L>- j_j-« (j-u-J j Single Strand jj-_-_ ___j->. j-« __JL__ L__j! _£j-~- 4 .iU-?Vl 4_jjJLl 
Ji-jG ^l 4_jjLj-4j-JI j_-__L_*J1 jU l_U__>j i4jjjJLI «I , j . j» ___3 JL>JI __._> U__ 

4_2Lj____>J| . 4jj jj I «| , j . J» J_C___i ___J1 l-Uj j_- t Ml -i-J « I j j j_» Jl 4__jj__>. ___5 
oM-jJLjjj CjIjjjjkj 1 ^ Jr J_u_i_>_) ___j___ - J)L_> « I j j J1 4Juj_>- jl ____> (_Jj->-_ , 1 
^_as_v. ,1 rt <ij ci_x>. Splicing iu- jt JljJli-l l^ _5j->eJ 4-jjI j<t j*CJI 4 j 1 j H _-_! 
I ^ j (_Jj-_>_i __jJ1 4_jJVIj (( I j j ^*» J1 L^-La jj-J-J __jJI (j-u-_jVl j_a 4j _>_Ij V 
jju- L^-jJ- J_vJujj (4j_>.j_4 j-4 j-_-Tl _-1r J-CL--.J t- JL_ut__ _ j__> __u______Ji 4 jU r 

(_J_1JJ J__ J_>.1jJLl j__> jjO 4J__J__iJ _^| ___) CJJL3_J -___>. _^ Ij 4CjL_UjJ_ , 1 j-O J.J iX 

4-jjIjjJI j j__lj_aVl ^ l\< _ ___J JLjkJI ___b L<__* tCjjJLt t-u tnj JUij *4_4j_>.j ^jLjj __Jj 
_-.4-_.oj 4_ V_( i,i m. i <,i.U « I j j 4__j j__v __ic. ^lJ-J _-_JI CjIjj ■_ "J1 - j_A ♦ 3j_j___>Jl 

mRNA 11 4 jl c <__j 1 ~ j! tPosttranscriptional modifications 

jpjjj ^-Jl I <i -wj-j _jj->-t -_ej__u 4-_a__J_»L_JI « ! j j ^*» Jl 4__jj_x . maturation 
iTranslation _. » < nl -ju_ 4w«_>-j_JI 4jU <r j «t j j Jt c_l___t ___J1 4jjjJ,Li _>_>_>. 
4_a_wjj 4 jU r J*>L>. __)Jl__j iV\\c ,j\ jL__ 4___v>-j-_JI 4j Ur Jj-L_>.j Lt__jt L_j_j 
Ijjtn Aj Ljjj _AJL_4 _P_j^ij 4j____>yi ^-JJ L___ol _^Jjj jL_t jrUjjj (__JJ « 1 j j j-» Jl 

__-_ ______ ^j__j Jj__5__4J l_U_ ^j-j jl-j ,.>. _*l (j_-J-J __ii 4_jl £_£}1jJI ^y-ij iCjjJLI _-J1 

. 4jjj>o JSJ l_VV1 __JJ Jj--_ JLd __lll 4_4_vjjJ1 l_3jj_- j__ __v1 j l-_j__. 


■ 



^ojj jltiII j-o-tll 

^____Vl ^Jj-iLi l — ^JLu 1 — ej — j — _> < rtl" ^j__i__>JI ^jj-o cr-*-^ O Lj j jl I 

^j-i- |j 4jLj__> 0_jjj_<j OJLlA -_UjJj t \ $ 1 u \ ^ J^.Ju ___JI (_iij-_-Vl) 
^Jr L^Jjla _Uj\j_*' Jill__Jt .«1 - <j . j » £_i-_> (j__ 4Jj j i » U 4jjj11_2 t5jj <^t^> 
4j^jj_JI £_Lu_* (j__ 4jj j inll 4jj jl I JjJ-> Lal t (<__9j__w) -;jj>j\>9 _^L__I \ " * 

^jj-LLj Y , 1 j^$_- ^L^t t Tl JJL>JI (j__» j— <s ____ 1j__L_o (jj£j (_£jJ1 (j^-3jj~ ' "j j> 

<_*JLLg-_i * 4 I" ->Jl I 0_ix_>Jl 4_i o .____> Jjj__J1 £____»j>_ __JL_JI JjJL>J1j .<__3j__>- 
^jJoLLII JjJaj L___u! CjI m, ->Jl <,. h\"t V*ij 1 5j j j ^ ^j_Jw|j 5j,_qJL-__> Cj 1 )_> 
<__jLjj__i_VI jI 4__L~ L_j___J 1 (jJoLU.1 j ( L_3_Lc j__j_*JU) CjLj (M^yi jl 3^jj___ll 

.(^__UI ^jujj-JI ^ 31*U* j\oi-) 
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Human ji -"-LjjjJU j u o ml ^-Aj pVl ^\ )W 4-__uljJ» -d_vj_tl 

Cj___1 uiYTyi j__ 4_i_wjJLl _*____ j-ixJ La ^_blj :(4_jJL_->JI 4_u__>Jl) Genome Era 

4_uljjJI L p_|j__,-AJ 4„. juuJLI _dJj 4L_to__- t __»l!ljjll ^aj j j_u_! 3_ulj_UI 

J .g *t »1 4_"nJ -_ jjjj-L-J (J__*Ij_aSM 4_^>JLjlvO ^-L<j| __ »L_JI l^"i *?> ^__JI ^o-j 

4-U-lj <( n <y _____ <—»LJl ^_L3 JL_ IjLAj iOLjjjll L^J J^aji ^JjlS 4_J*_ , 1 ^-i-i 
i_^j-i-Vl < tVt\\ ^jj_9 (Jyj 4 iajjJo ^j-^J l^ ^ J jtntl ^ji-JI ^> Ju J_>- ^j__J 

4Jj-.jJLI _*ju_ j_)I jl) j_3j Gene Medicine cjLjjjII < ^ . U ; (j*./! mj L__ j__j 

(__)j_Jbj (jLJ) c_->-LJl J-_3 (j-4 ) a1_C ^ «^JJ» 4 tJll ^L_a__-_uL 



Thomson ___>J Jl ^Lc] \\\\ ^L_c ^-Jaj 0 (**j t^J^) Ian Wilmut 

L>L--*J1 jt J-_oS/! 3*!jl_J1 L}LJ- L_4 _____ Jj ^ ^J! «■i-UI 

(Y £>>il) Human Embryonic Stem Cells I <V<U L>L_>. jf 4\_u_.j_j>JI 

»1 i>>r VI j -r < n rll ^ »1 Inr j _,!_* L^jjJLS ____ -Luufcf _>>a Lj1vL>J1 _» -LgJ Laj 

. _;j muJI ^_.-_>JI l ^ io JSLitTu _--JI 

J__>_LU jL->vjV1 j_4__ djJLoJI _"j___ ___$ (3-"^ lS 1 --' J-»* j j U "i 1 1 Laf 

j *> i ^ lS-^J 4 ^ * * * j-j->j^ j^-*i <jjj m i *J I j <j_o L__J1 ___. j>i--f (jj jJI 

j>u~ l__u____» vi ij___ _4__i jii»j o^^-j ^yi a^jj^i _j_l___i_i 

*L)jj U^rHji U J "' - -^ cr^J— O-^J-' ^L-^lJ C__-J ^ *i j J-_-_- 
I j g ml j-JjJ! ^uL^LJI (j_<a 4_Cj_*_*_-j (__J[ 4J_L___> VL j_Jj __jjl_> LuLLuj.» 

*UijVi «jj__f Y-r jojjt ^i^.^t jurti !__>,_* 

4 LuljjJ Cj 1 $ -wj ~i ! I CjIJU JL__J t _£j _u__J I ^j ,m— r>J I 3?. I j — 3 ^iSUI 

4j (jj_Lt____ ^j< r ,.!! *Ij _J jJh_*j '^Ij-^L 4_a>Lc L^J <___]! oLtijjJLl 

______ _Oj_>-j-J CjLjjjJLI 4___-1jJ ______ _/_M *L_vL-Jl lJ___*jj tj-j-i-M ___j_____J1 

jj_t_o (___£> JL____ jjj L_$J (jjSLj jl 4 ... " .. o . j ^lj Y * ~___j ^% yu^ W 

Ij-ui-* IjJLc < .j «nj _;_jJl ((_-JL_JI £j-J1 4____-L__-) L £j__L__J1 *Jj _ljjf (Jh^j-j 

(j_-_ _j J-— 1 1 V m« Y * (j_J (j-** I Jlj_ I j 1 ,.«-1 V i"t <_..j <_>j j ^ 4 j_____J I (j_« 

*<j_JUj_Mj 4 1 » aL>J| 

:^j__>VI CjLuL-JI j___jj jL_u)U 4__itjjif _*jiu_JI J__ ^jj____ jjLj j_ 4____jl_ 4__JL 

1 jl 4_3 1 L_1 j j— 4 3j_~- -_jjjj (JjL-l-JI (jj__U! (j_a cj 1 j <.j 1 L^rJ I ^_LL___ ___* 

("J 7JI ^lj-^ 4_jL>J, JjjJI " < (i o (__!__ __JLL»JI (jjLLiII (j__ ^jj ( j_l_>-i 

C_3j t-j-J * L^__4__ Li ^j_L_j?eJJ 4_uljjJI dj (1 <~u)\ Ja- (j_, jj i>u 1 n t_JJ j jL- 
(____- ___a__lj ___J1 JjjJI (j-«J *LaLc (jjj mi r j 4_t__xv__J 1 ^ii^ j_L_> >_ . r ni-La 

* I jL_b ^LLJI t( j^-___JI * L-__jj-_6 * I j-iLol i K->j->ai ^jj miU _-J[ ^L_4____uVI 
iJjjlj-JL __IjL*jjJl tLJI Ujj iLJIj_L__il JjlJj-- t juj 1 »tl (lj___uj__u tl-uUt 
^lj_vo -Lj_L-- t j ja ^jj___JLl (j-4 jjl_-J.I l_jjl$JI jL_^3 . J_ij|j-__jjj _d_t-____JLl 

(C-djJL 4_Li_>- J_L) 4-i-_>L->JI 3j____JaJ I dJ__j CjL_4j___uj_vajj__JI lr. oLj_>J1 
4_jj(jjJI 3j a mi 1 1 -_i_-J 4_1jLc-4 CjI jjSl ^l J V J __JI ^jj_-_JLl t— ^JLA 4 1 11 n 1 


^ojmtiII jj___JI 


4__L<J-- V L tCjLiJlj oljil-^lj 0-"*^ ^ (^. i J-'-^** 1 _--Jl ^_ulj_>Jl (j_-i -*-—*-- 
_Aj\-i_.j 4J_"1 J--J1 ^LLl-j jL_J_£ CjUlj-pJI pn* n 4 .^>L>JI 5j Mttl tila (__JJ 
1 ^ aj 3 ■>_*• J-*J_ O-* (_y--l dil ,5jj ta**<tl ,^_-_! <j_«J . ^j-i-. Vl 4j_>J I __)___ L_CJ1 C j_-J 
4-jjIjjJ 1 (j__>lj_-.Vl ^__)Lxj_u I 4__j_*_~j i4_uljjJI 5j a m J I 4__5jjljQ JjjjJU (j_c 

J-UJ1 ioJ J}L-*_ (j_-i -JJjj iL^-s-^Lc 4jjL*-__ij _jl ,u?yi <. ,j trn (___JI 

_. ul^jJ-J I 4-3 j. * .xa (j | <: 1 ^ 1 tf | JL___-*jj . 4 j Li >J I 3j____*J I ___>j_>. ] (____ ___j 1 jjJ I 

(jri« n 4j ______ J*U 4__jJj_L_>. 4— Qj-«_<a <_-_-__. JL-C 1 ,n< ■} t u pl t<\')\ J-_J ^.jIjjJI 

_£jiL--JI c 1 J j 4 j___L__jM oLj-JIj ^jJI <Ut t>t < 4_i_jj «J1 ^lj «V( 

^jJlj-_>JI ^jj- CLa L_i_1jufct ^u-bl o~~J ijjlolj— flVl (J--0 L-bj-t if.j oULLaj ..■itlj 
4JoLl-j j_j CjUj->-j-_J1 1 ^ j 4 L*u 4,_Lt j jl^) 4-__- >. jJj-tj jIj-a ^LjjI J <a t II 

4jj mi Jl 4,,-r ,n*tVl (j_*i jjuc j_4__T i 4 i„ \ ; i* L^__j___ Lu 4_j__ijjJI 4 ;^.tl 

./1 ______ VI ^ni-w (____) jL_- ^Urt^ J,-V**.( n**i.t 

4 j i uL-uVl ^aJ Lst-l t -c .!-<--> jjj (jjj_____tJI _jj__JI jja ji_-_l '-JjJI ^u-ojI J-_iJ 

4_jjIjjJI 3j-__»__J1 _UJL_-»j JL___ 4_j_>J| __jLuL__1I ^j-c j-j .-^ J> JL-J ^jJu__t_J 

LuLfi > Ao (____j (_-__-jj_*__JI jJ-ul) ljLu 4.o>Mj Y * o <___j L__-jj-a_a o^ ___ 

(_£ j-J I Cj I j rt j n (j_-i £j jj 1 4.t, i ,.<i (___, j 4___.j_)j__>- Y ^ <_y*9j | j-oJLust Lj <J^i <T 

tj^__jj jji___J1 (j-a J-_-1j ^jj (___uj_»_J1 j---_l) iArchaea 3U___J11 
cjL-u) c_jLL_JI (j_-i j-_-lj ^jj ^-J-j (4^_TL_J1 4_)L_ij jL_JI) __jUIjj_>J1 (j_« 
cJ-~ o-* J * * ^ J'Jh? 'Mustard weed (jL____J1 Jjj___>J1 

«_~ M ,« 9 j__>_l L_$_ix» i «i 4 oj^_ -^j _s0--~' -~L_ol£J 4_j j I jjJ 1 3j______JI 

. __J LlSJI 1_U_ jjju-a 
JL__ a-Utl ____5t_Jl ^JjU (___i _-Jj-*1 3j__«JJj i(jjj____J1 ^jj-oJI 4_ji-4J __-i_j 
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Ci <U -— — ___ L_b t tfl J <-» 4jL<3 ^L_A I _)J_mi<.U _jl__,'"< JJ ___Ljj-_<> I (j^iJjijJl 

— ___1_1 JL__J i_y_U_JjJl 3 Jol <5 _-L_ fr l — Mi tll — JL__ J jL_J ^_jj_C_) 
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1 j_#J 4_>- j"*<j t4 a ^ tl 4_u La- ," \ *_* I __IjLjl__J1 JL_- I _)L__j___JI JLlo l_Jj__-JI 
4„,f, n _; J_4 __lc L^__j___> ^"i-J 4__^-___J_> 4_u I j_f_4 _)_j j__j j_LI I j__l J____ 
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__ic __jj__>JI gjj »*?i-« _jt - T } . ^_i jl_j ^ 'NAI (=--_c _t- iSj "' (*JH_ ?- ^ 

j_CjJ1 __-Lc l_jj_>JI __j_____ J__ L_oj_o 1 _)1 jjuj a i-t_«_J ^cJ _)LL>j__Jl 
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r ,AA 


! Bordetella pertussis 


Lime disease 

Borrelia burgdorferi 

^ , * * 

"tjjjl^ . ,1*;'' ^L^JI 

, Chlamydia pneumoniae 

** .V- 

^^^ajJI La^->JjJ 

Chlamydia trachmatis 

t . i- 

JU^ij J>!>iJI .-jL^JI 

, Clostridium ditTicile 

^ ,*W 

4-;<i <^>,A 4_>.jj"l 

Helicobacter pylori 



Leishmania major 

Y . A * 

^J^I jjl (*' JL»J1 

... 

Mycobacterium leprae 

1,1* 

J^JI 

Mycobacterium tuber. 

r . f . . 

Lj;*>UI j^» yi 

Plasmodium falciparum 



Rickettsia prowazekii 

i .o- 


Salmonella typhi ! 

*• . * • 


Tryponema pallidum 

v • . • * 


Trypanosoma brucei 



Trypanosoma cruzi 

Y , 0 * 


Vibrio cholera 

i ,VA 


Yersinia pestis 



**i_*V<*\a_>^\ 


<j-jJ1 4__l_IjjJI 3 jUI ^-j o -r a jjk 
3ljj 1 ^ ot^tt ,<a JL->-JJ cr^^ 4_jJL>Jl L^J^JL>o 

(Nuclear 4_jjj_J1 ^jJj »J1 — ___j 5 A^JI 

(Genes) o_jjj_II J_T jo ~m ____j Genome) 

^ sU;^* 4 Uj >J,I 4_jj1jjJI 3_.LU 1 _ j *"> L*j 

4_jjIjjJI 3jU1 ^ys J_J_a t j>__>. __Jl_L_j .cjLjjjJI 

t(3j v rt"t,l) IjjJ_Jj_j_jII Ji-b <___ Jlj^^j ___JI 
<_jjl Sj 1 — « ,r ^gj. ^d-J I ^-j — L_x_>J1 ^j__*ljj 

0" */* ^ — *-* (jj *** OJ— 3 — I - * (jr^! ^ * 

^jJj_i_>JLj «* __4_m 4 jjIjjJI 3jl II ^-j _<>■■ ^=_a 

_>_! _f jf £jj O JJ J ^ V . Y C/iL____ (____Jlj 

.(l_jjj_JI >— -I) (Base Pair) _;j_cl_ 
_>__ 3jl , r jh_j :(Mitochondrial Genome) ^ ;L _, ^ ^ 

J_>-lj Jj O J 2-1^ (( I . _■» (^Jj _iL___>)JI [".^JJ-^ __3 d-_____ 

cJ-Llj^^- UV" ^cJ-L-^^Jbj-^^-^l ^c-JS_,J,.ii.__L4-J 

. l-t * • i-** % ti -ti r ^ * — r\/ . ; >__JI J^l>^ a_J_-j-_ 

_j_aJjj i ii a ^LjjjjjoJ _^ L_J __. fjjM- 4jjj_o TY _ya 

___>Jt 

.-ij^I ^jj-JI <_>_*-_*_ I ^-^—u L__ J-tS-i-] ' ^ 

_L__1 _>__ 4jj j < « a 4_jj_4 YY ^rRNA ^jjj_jj>J1 ^j^i 


cjI ; jlj^-JI £__jI _>_c o *tRNA J-JaLUI cr^" l£j>-I L >_-a--»JI 

£»j &> 0<- l>-3j J— =~ fJ—J JL---J .(4 j I ^JI _____ 5 — SLLaJi JL_Jju _>_. 4-Jj)j m<U 

.(V ^jil) ^Lr. <_-_. f J M yi 

c_l 1_j3^>. ^_j <>>. JJ__xu a>j :(Nuclear Genome) SljJJI j»^_L-t y 

*l_iL__J1 1 j__ (___ i L&J1 jl m.j r ., 4_J_>JI 3lj_. _)_-!_ ___ 3oj___*.jJt1 « I ._j . _.» _J1 

. (_jj_J_J1 ^j m">JIj 
Autosome l,.t, l »„-.-v T T ) 1 j* u«-> VI m^j__-J1 ^j ij->J1 l_J_u 

_»jl_ Jj__-> u>^_i ((X , Y) U__> (Sex Chromosomes) jri^___w _r\j ii >^j 

4___Sj ^L___uL) 4__uj___o 3 Ji_ujj _jj jl 1 T , T ^yJlj-J- 4jt.u_tJi _ j 1 j t 1 i ^ 1 1 
3jL_i_jj J__J ~e_L_s____JI £__-jJJ Ju Jl_>u 4__ljj__j . ( i J____J1 jJ__j1) 4_^Ll__o 

_£ J JL->JJ £j9jJll JLJ Jl_>U I ^ j ^ j_J J-l 4__Jj_J__Jl 4ul. 1 aj ^j_Lj__>J I _j_4_j___ 
l__j___J _j! LtJjt ljL__ _JJjJj .4__j___5jVl 3j_CJI 4__>-j _____ _j__3-j__-j Jj-- 4 

J_____>_U ___ £ ___>JJ _j| t_-_5_J t-_-Jj__Jl 4__cL_>- ___* L_-J_J1 4_L__" JJSj^ -_j_j_>JI 

£-__ J — Q _jL_u u__3eJ l_U_ J-JLJJ . 4. j ll >>j_1 3j__J1 -r U t « _-l__ C-_jj__Jl ^-S^—O 
(Qj 4__J__J1 f— Sj _jLxjl*j _U_ J— *uj 4\jjuL_>JI 4 ntala __J_ 1 $r jj Sjj 4_J_J1 

_j! -____J1 4_ jKT j-^ljJI _jU" m.j 1 jl-^jj tgjl miTI ___ *L_J1 ^c-Sijj ^jl m.TI 

j-jQ_M Jj |g t n" !j . 4_J j^ 1 1> a 4_9 Ju L_f_J! Jj__ajJ1 ^J__1__JJ L^___j_a jj___s_u 
1 j, fl 1 j— -j-jjJ-J 4__*_j___j 4__jL___o ^_u_>jj __JL_J1 J_L__J1 _jL_£l L-JJj j_J_5>1 

t^jJLj_>JI 4__jj_rfcj 4_jl___-j _>__j_^ 

Ji^-TY*' ^^_l_u>J1 ~ ^JLjJI 


j ^ r^r _ o<\ __l_j__ji 


L_T1 


j _J T • • _ \ • • YACs/PACs = (jl jlLJIj jLUa _ I 

j _J 0*_T- Cosmids = -_J__L>JJ 

j-jy^lj^ M13Subclone = cjIjlLJI 

SJljjjj^ _j1jlljjj J miI i (O = Cjj-uj ^jIj-Jj 


L1j^jv -£_>-l_> _£>>_' *-j!jJ---J. 


(jHJI *-jl_*.j — aJl 
iljJJI ___■ j»^_Lt>JI 



4_J_-Jt ___}U 


31 3IH ___M_- 


3lj_J1 ^^'n ^ a_aL___yi 4j1jJI^2UjIj^JI £oU.1 _J->tj__- :(i) jSLiJI 
01jJ_i__,l J->l-j 


____ J_>.Ju ^yjJI (c. 1 J—jjjJJ I ) ___>jj__>Jl J)Jl-c JiUj __JLl!l Jjjl_>J1j 

J JLC J i _gj Ml ,,1,1 1 |* J_Lt_>J I _)J_-J _---J 1 1...J. t I < jhjj 1 1 J 4_t_lJ V I C-i-L-jJ 

J1 _-JI 1 L___J I J J MlJJ V L,.l_ J_4 __)_« L_^J^Ij__- Cr4J (j-lJI ( J__-J_'I 


4_jf J__>-MJLlj *3j_>. lr (___*_____> j£> (_-ic 4J j_4~-»JL 1 CjLjjj <JT ^-oJj rt"T1 

^U" < hj ^J J^Luo __JJ _j_aj ___aj i 4_a jj_jl_c j_j_c. l_-jj__- __JLL__ JIju - 
J< ui TL I $ Ac Jj_______>JI ^-ic ^jjJl- j-j — »J _dJ-j < _4_* 1 j__£> ^L*JjJ1 

j j r Jj_L_»Luo L-gjj «J <Jj_l I J "n JJ i L^L_ljL_j 3^Ij__3 _j_~> g j K «] j jJI 

^-lc j f ( j___^ jj___1__j ) ___i_i_____J I jSj—A __J_ L^_4--Jt_-c jV_>j <a_uj 4 — _____iu 
^j-4 j_L_Jj_M dJu- __!__ J j__u___>J I ijj-^ . (cjlj__^jJ_t3) 4_j_3j_iaJ1 4__jL$j 
Jjjj! T^ ^_>j LlLi c/>j__JVI _-JLc _gj mi 1 T \ fj)'ttr*\\ ^jj____JL j_5l_>J l ^jaj-tl 

4_x_>j___. j__> _-Jt_j _o J__T _-1 -JlaII CjLoj__>J1 _jl__ jJ <*■< j -_■ i T ♦ • V 

£-u_j_J 3juJl-w 4 m-v. < t-u.^ j J-4 -JL--J j_4J ^JJ J-> J I (j_>j-p__/a j j t" U 

CjLiJl_c___ : ji cjui^ __JI I ^ n ^ - -■ J L-Laj j__6 CjLJl__i__JI j_-|-<u Ls I J 
4-j_____>JI Cj L_}_k_4____J I j ^TT ^<s_. j ___Lj___» _-_J1 ^ ^i__-j __Ji — j__-> ) 4_j_^j__u_>. 

4_,L_ ^---^Jl ,, ( ,„*-.j (X ^^_bVl u 4 , ^TIj Y^j-STjJI _. tj.^ill) 

Cj 1 — Cj <i y <i — q__v. _--J} CjI j * \ t*~\\\ ^i-j — ____u ^—JJ J I j)^ <i II jj — a 

:(0 J___--J1 jJ_J,1) 



)< )) )! 11 il 

1 2 3 4 5 

l( u u n H i2 u 


lt U II i! II II 

13 14 15 16 17 18 

fl II *1 i# I 
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J 


^yi i irJt jjjlII O^yt j-Sj Lj^iL-Hj (^LijjjLS) cr*'^ 1 «tW«Tt :(<*>) JSLuJI 

.3 ^ £ • • • oj -L-tSLj julj j^>m ^Uu J lc 3_uj L*£ ( £ "\ ) 

jjl^l L^jLj j-i— <Co T i Y t\ lZj! j j j ,rt Tl ^juaj ^^l)^ : A jl *i 4^ j_ ^>J,t 

(Centromer) ^j-^jJLl u' J<^!>Ulj *VjJo l_»I j i . <^TI 

.u.'^ t )' ( A iV .iiO^ j ; , ,mi :B r ^>o->gt 

^^-A 4^j_<j_>JLl jjjjb l_)1 jjLu^J *(J^l U i h %J >JI ^ t j i^itl SJsLlIs] ^jSL^JJ 

^yS 1 $ j*°i r^j_£jJLl *j_j>J!^ 4JLL-_-Jl 4_Cj_<i_>JLl l_i1_l*ljl,</> (j-A L<a^e_r>> jj____sf 

U»! (p j| Petit 4 j Miij^aJI /j-o) 3j j Ml ^IjjJLj (j», i.lUj <_£$1*J1 l_-jJ_J1 
,q l_£j__»J_j 4j j-«jJJ u i,j<^tlT 4Jjj1_J1 ^jjJL i ' u.j> j.-0/l ^J^J^ 
_>JL__ (jt Ji^^Ljj *1 0 i *1 £ i *t V CjI j t j ,rMl ^uUaJ <_--<* J :C jl V 4-CJ <. ->.T,I 
*j-^>J1 (JJ^Lj iSj >■ iO j yt ir> ^ljJ <____, <jj j____>_"j V L^-L-' 4j*}L_J1 l_jI j * i ,r>TI 

. ^ t ,Li,^.11 4jI_^j (j^o l_jjJ_J_j L___-Ij L^jja ^j_JjJ,1 

*.j-_>Jlj r-.u.u.w.n^j u-j! j.; , ,mi fM___j :D ji i ^c^^gt 

. (j t j , f\ \ \ < hts>~*tA ^yjA £-_J {^j_-jJ.I 
4j_L-__VL> (YYj Y \ ) I j CjI j ; j ,r>11 j-ASl f <X*J :E jf 0 i^^u^d,! 

. Y ^; k^ti 



dojo «yijyl I S-UI I *-j -_Ju U 6jo IaJ I 


j iti j || -,j*t M d t ii^j _---_- £^___ojj _-_ <U t ^"i mt.l 4 jnlxJI _jjji-_l 
jL^y>V 4_2jj_L_J1 _*j__. |>jir-" ( ioj r(Cytogenetics) 4_jj_L>JI ujL_»IjjJI 'kajjla 

(j_-i 4_bJ__ 4_j_4-^ 3_.L__ ^JL.-V" ( n j . 4_lL>JI 31 jj J-*-1_ ____ 3_j_*.jJL1 CjI j * j isyW 

gjj ^Ijj ._£j__a___JLl j V <n"T1 __1 jU f- <_-- L^lcljJJ (jOLJLLi i _ V) ^jJI 
LjL>Jl jxj <_--—-. 3 j__ L__JLI __> Lj j_a j_^J L j-jLo i U i ,.j »Li 4 » < ^ j T ^jJI 

___9 L^___*_11 j-cj l__ L_uV 4_-l_ L _ -a j ^ 3jL_- l__5____j __]__!! ^J-lII __-J i(j__-*_J1 

Jj_C ^_j dJLI J _l i_>j t L-£__uJ j _>-^J C '--->• 4_jjL-J I SjljJI (j__ 4_L>____4 4J_- j_-j 

.V 

__-J-l) ^ !j__xj_>J1 LlVL>Jl .V . j*i ( <n L4JJ i(J_t___xJl 4__jL__jj frL____uJ1 ^ajJI CjLjj_> 

i 

t Jj__5__J1 4_i_l foL fr L_____t_J1 Lj>L>JI r< j "uj <(4_jj1jj 3_.L_-> ______ (_;j____>_. V 

jjL^ fii"! (( 1 t _-q„,"*. )> jjJ-*» 4__»L__JJ (jj_JJ 4 J -v.l__wj 4_*Jj__i_ ^ L> , ,. (^Lc < ln ( n--ij 
__-_ JJ->— • jl Jj_JJ _£1 4j^j ^j-Ou 4_Lj__J1 OJU^JJ .j-4_>JLl 4___J__ ___>o L^jjjj 
____1 jlll i U o (11 _-<t-_aJ La jl ____j___J1 JJlaJI 4__j_*__q ,j_CxjJ L^ t _J Lj__lx__J I 4_uj 

,4-jjIjjJI _>__! j_, _M (j_-> I j.j j< I_jlc 0 r>V mi j! ^_WmM l-i^jj ^(Karyotype) 
_S_jJ1 (Down^s syndrome) (jj1_ 4__j}l___ jf 4_Jj____JL1 ^j-* __U_. _____ J_U_j 

.l_)L_l__JL1 jL_c_J_M jj__jj jjCJ _— — 1 — jIj-j __*J1 _)__»jj (__J_u_11 __ai____I1 (_. < J— --J 

__-_ tj?j~ij >L1 1 j^-i L_oL__il (j__3e__J1 jL_ ____jj_>J) __jIjjJ1 _^ j" <i.- H _-__-j 
__j>L_j L)Ll__i r.n _JJjJj 4 L_jJaL__1 1 j 4 > 4_x_____>- LMJ_ j-d 4__J__ JfT 
(jl__ Ij_L_j , Y\ ^__j i j__b -L_1j-J1 i i^llj .(Trisomy) u t < i^Tl 
(j-_ Lgjjljj ^^) -° ^ lt- 2, ijjj-— >o ^jl i h11 t^__u_>JI L*)__- (j-* 4_J_>- 

l_)L_oJL1 0 ^hr m.TI 4JL__ __£) L_a! .(^--'1 j->3 I fl jlr Jj__u___>Jl _;j_>- W j l_j_1 

I j ».,j ist IV ______ £»1 — J*>L_- j — 4 4_j_L>. (J_fs ______ _^j_L__j j_^__ jjl J 4__jjj*L_l*j 

_jj_^__ ! _L_j t(j_>-^1 l_jV1 j__ I j » i i n V i a (jjjj_l JL3_f (j--3 L^jjIjjj VV) 

1j| 4___L__ .f_M _>x 3jL__ ^jL j_1jJ1 (__4____JI jt 4_^j_>J1 _j__U___^V1 
4___ojj j| 1 j_L_>j . L^jLj_- (j_-i _r__jj VI _)___/ j_»j (j_L>JL 1^1 ^ <_jj_3- 

________! Ij t VY j__ Llojc I j » i„(^ VI __jj__ ^L_Ul ____ Ci ~_.v„V< ((,<! ___J1 

__JLc _>_ajj <i,U __j1jJJ1 l__4_JI 4JjL___* _j_i_4Jj . V^ ^iJj _______j____J I J__b JLjljJI 

jl___ 1 _1 47, XY+21 jt _____! oi-^11 u'--^ o! 47, XX+21 ^L-JI J___-JI 
___ (jj*Cj (.( __j1j_J1 i U o*J1 jl-- p-jl ( (.11 n.TI 4JL___ _y_j . 1j-_->"-- _>-__jJLl 
(1) J<___JI (>j .^.l U!>L__- 46, XX jj<j ,„j 46, XY j^jJI 4JL__ 


<>JL_.j , _J_»-* <-U _>->j-cj t-jLuajo J<iUT __jIjjJI J_mj_J1j _j5x <7u.t I iU 4 <JI J__L__j 
t^J_ ^ t „— _i _-Aj «LjjIjjJI _>_* I j_a V I _)_4 j J j *N _} JU _ _).^ij V i"i"n — :„c_.ai 4jjjjJ_JI 
£-ij>JJ - 4___ l_- t 4 jj-j < ->J I Lj»L>Jl _-L_ J_«__>JI (j-* j^SLia _—-_j ___ i LL_>-I 
j[UJjVl JjjL>JI 5fjJJ J-4-_- jjLse-J LjiJu-1 __J_ _,j__ JL— 4J iLjJjjJL_w _)_>LoJ 
JL>. _^_, 4L-*_iLi!| _>_»lj>_<i _ I _y-v*j _>C 4j__c| _jjj _y-LJI JjJ_>J1 ___j ♦ LaLt 
J-_->Jl _>~ 4L*JL___- Jc-Ij-4 JM-- 1 (jinj^r < »" _>_L4J llj t j '^H _Ju_M ___ 
___) 4___jj_~ t ^ <> li JL>-jtJ Lo <j1 J)Jljj Lj-_j ^j_aL_l £j_j_i___'I) 

* Jyj_i j5L_oj jj-Llj j_- VI Lg-L<aj 
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J____ -"1 _-£_) i(_-JjMU-«) (jjt- 4-»j_LjUj LJ___U4 J__J_> 5^0__> _r_c VI _-£ :("\) J5__JI 

. Y > ^_j _-iu__Jt £t___j _jMj 4j__c> __jtjjJ1 _____!) Juuu J5__ 


"__l_9_ : ijiJI _i_JI 'kj±ju\J OuoIaJI ^ollnll 



_______ 

1 u?-~ 

_*°J-»I lP» 

(Jr-jJ-l («--1 


A • * 

i 

\l *C t , 1 1 /m j __Jl<ic ' t\ 1 " 

,**_n__ 4_>a \ m___jC 

Y Vju Y\ 



__-____-J 1 


jt Y _SJ_~J 

\ • • 


j3_jJl _;jJ (<___ 

j_I__j^_C 

^ __>-- L$1j 





V Jj >.j 

AO* 

•/i 

__]l 4_L__- _j___j___j 

Jjlj-ll ^j^Lla 

— J __l i„.i,. 



,> , J 9 _l (-Li^l ___ ocll 


Y ^ Vj_j _ \ A 



J-__l 


9j — jl J tlliO V _ J— -J 

W* * 


__H _£__>_ 4jn1-~ ___l_&j-___- 

j_ Li 4_ajM— * 

Y _^__* W 



_J__>J1 L_JJjO 



YO- 

7' 

jJ 4_4 L_J 1 j i.->°i a |<___ 


jjjo Vju __-1 j 



___yi 



1 ^ „ l____j I _>__4_3 _)___>___ll ^Jjm' _>___j _)( _>j_-j 3j>_p._'l __lj_L__JI J_M-_>- 
_)LL>j__uJ1 _ya £-Jj_} _M _*_A__b _)l J— <_- t4jj,l>,,ti CjLjjIjjJI 4__Uj_L_> ^ 1 J V"i i n L) 
_3^_jj j^_l__ __1 j 1 o _" ___)__>_ t -j 1 j * i 4_j_L» ^m<_-.j j^jjLll 4__?__j__ _)j)_o 

Lji—Ljy Ij) _TLA_4 __.<_!.<■-> _)_4 JLT-Ij <:j_J>- JJ J f 4 ji<_ f . 4__J__>Jl1 __) Lj_i_L_L_J I 

_»jL_b _) i_n i j j j »~i 4 ji o rj i j_i. i <__*____> ^ ~r~ i j ____] ^ j__v ij >- _>-<i j_j__n 

J< m< i jjjJu ___j i(Translocation) __*_j___JI jjhl-JI jf JL__u_*l 4 jU r u * , ,n 

. IjojC^ill jf ^jJI _5___j___j __*_*_>- __e jjj^ 

^y-S __Jj__j t__jl j)_J1 J__4oJI ____ j^j_j_»j _J_u__-a__j___ 4jL__ (Jl rt," 4,j,l» «j 4__>__i__j 


_j| JLjJJjJI J__L_U (___ -J_jV__>._ r 4_7t_i__) L-JJj_| l-jLu—II _>______! 1 ^J)JJ_>_ _jj_jJ1 L--j£j— J1 

.oIjjjJLI _>__l-J 4_u1jjJ| Cj1j___JIj JIoj- ^^lll ^jn^tl _ya 5 g^U J^-sLlll _>__*J _-£) 
4_c_1jj_] 5_L<uljlII _jj_L_J1 4 j r jj ___ ^__lj) jj___j _Jj____>- <5j_j_>- VI oljJu_JI 
Cij >- >4_lI>J1 ____ 4_j_1jjJ( 5jLi1 __Ljjj_>. _)JJ-J _-ic uLx_T-JU ^jp-lJlj ^j-u_>JI -t-Li-bjJj 

LLijl_*_L_J (V) J___JI i I jjJluo fj\£ U_^3 ^j_U_>J1 ^i. Jl__ _;jJ _)f _jU" 

_ya __j_jj_'1 ___) _)______• JL_C JL>J1 _yi 2Ll_>L_>. 4_L>. jL^J_>y (_?-ljj>-l M'--il 4_ajj_o 

_y- 4jjj_-i jjJ-C ^U-J 4_1 1_>J1 _t j__b ___5j . ^jJI l_jLLL_j__i ^ljjl JL-kU 4__jL__>[ Juu _>j_4_-_ 
__Jlj_l__J| _y- 4 tU^ j_>L^j 4 i n n") C__5jJ1 __3 J i YY __ji_jl___J1 ____ j_____J ^ ^4_3j _ r _j___J1 


l-jIjjjJ,! Jjj_>u (jlitjj . \ ^i_5j ^t j.ualT 4_lj£__JI ^ljj-l AjL^J cr - - 1 |*-*-*--J ' ^ ^J 

_pjj U-4 4 4_jj1jjJ1 l__j->.V1 ^LllI I juj_%. Lujjj oLJLl-u-JI <____. 4j ♦ jjUtl L^t-aljJ, 

^-juajiJI __ll _j__j j 4_iL>Jl lAJ flt"> ^J (__jJ| CjL_^jj_jJ1 ^j-d 3juJL>. 4_i-C.jj J.i!s <"n __Jj 
(^jJj Lq_4 iL_a£ijj <jjj j c"< < t-l.-u 4aL>J1 j*j 4 jU r JIj ^^iii (^-oJlj 4_tL>Jl Jj»-L 
^j-_l>JI jjjjioJ 4__L_>t a CjLjLj Cj^Lj 4__ljjJ_J1 d_l_- ^__5 LLo J V"l__1 _LoJ ._)LL_j__JI __ll 

<jjL j^ j^_i.V! jjjM L»J .c.lj- .<MI ^l^ (DAPI) ^jj^l jj-"! o! ^_->- 

j_4__v.Vl jj^lj t(ABL) ^ ^j ^-t t trt\\ 4l_)j__J| £_1jjJ1 ^-Lc S_ij->.j-a _JL_-lj 4_jjj_4 

(j__ujJll l-u_ ju-cj . YY ^ljj j j t ir>!l t 1 Tl <____, jl_>.^j ___I| (BCR) 4jj^II jjL 

Li J< mijT YY ^j (jruj j,^TI JL__I _____ Ls__4JL_1 JL__ j-*--Vlj j________-Vl ^jJJl JL>- 

LgjJ- Camm^I ^.iJl I-_a_oj_d_ , l Ll-JjM^ 4JjJua __J1 4_j-__j 1« 1 j__I J^Lx_i)) __.t...,i i^TI _^q_j 
___~j_j___J1 JJLjJJ ij^jJI (jLL_j___ (j_aj_flj L^Ll__1I ____» ___i_j_L_aJ1 jjj_*J1 1 Jl_> (j^a 4JLs- JjI 

.J_v-e jw*---Vl jjUI -j>-jJ 4jtjiUll 4_JLtj YY ^___j j->-Vl 


_--cj j^-ij (J _*---a,TI ______ 3jj_>.j_a _jjl>i_4 -jLLl>J __jl_____a____'l jjjJb J-_*J :( VJ J-L__JI 

j_b L4-J jJ) jL__> j-uu _j L___>» jA^ni j_4 L^JLc Jj____>J1 _-x-Lv __ii TY {a£j ____-j-__-_ I 

^--Lc 3jj-_*j_~ fVl j_a Ljjjj 5-__>Ij 5Ljjj_<i) <L_jj__4 J_» j_4 jU__-____i JL>-J- 4jLfl — u_btj 

.(_JjjVI ^-Jt-u^i T I _--__ JL>.jJ _-->j ljV1 j_«J -J-ijJ ^Llj__I1j c _«j^V1 j -^ Tt 


1 ^ jl<^ 3j Uj i n 11j L-AjjJiJ 4_Ij Jl-4 _-i--- l_jj__-J1 (_£j_-_-____ (jlij (j-L_J (jl J^ 


»lj 4jojL>. <_____ Jj <r> -kJI j__- l_iVIj_l>J1 4j j_>1-J Lo Jjl (jL£ * J*__" J^-£*J 

I _ o (jj-aj i iii'^ i4J_jjL>J1 olX-£t> j>s\ jj ^ Jl_c JL>» _-J3j ;4jjjJLl l_L1_J 

CjLojJLiJLI jl 4 .j_g. \ m ^ 1 1 jL*j3jAJ JJ-~-> jjja 4__<L£ 3j__1 j__tl Jp1j_L_JL (j-i <j um.a 
4 i ii A i ^--_J1 ^ejuajj - pfl j ■ j (j_a 1 # jlf (jjJLua_3t_j (_-jJ1 4jj L_j__i______i VI 

i____LL__JI j ^JjJI l1)V1j__>. jj-3 1 (jj^ 3j___j___L_3 ((_£j___J1 ^j__o_>J1 __Jj 4 i <1L 

'_£ > 4__*__Jblj 4___jL_>. ^u-jj ^jj _jl (jJ j <n tl l (jj---J1 J-^li' (jt- 3 

I JL^JJ 'J-«L£ J____J 4__Sjl_>J1 t"<* mj Jl___ JjL__JLj L^__j_>-I 3fr I jj_ J->-T (j-jUL*JJ 

. LiL_j JjJ J jjju . J_4_s__l__ _£ JJI ^oJj-II jj___l__ (j-c 1 Ju J_>- 1j____c 4_t_L__jV1 J--.JLJ 
(j-i n iill ____ -*1j-L__ Lo I J-Aj i(_£j____JI Jj 3" miU ____ jJ j **t , -u ___JI j_-jJtT(J I JjJLJ 

.2loL_J| 4J_A__!1 

4jjjl__J1 3j-i_J1 _«j_<_ JS" 4_jjL___yi __!j_=-Lj IoU :4 nitii £j-LaJ cS-JI J1 J'"H j 

< "<j fJ LU SL-^j t-.i-^^l 4_ii]|j 4_jj1jjJI 3_>U1 < n^,-<-1 1 a VjjL- ^ 

^j-o ^i-c-jJl (_r--__ * Jtti--* LV°J -L-*' (( 1 "d * j M J1 j' « 1 * u * J)) Lj1_l_>-1j LjjLT 
JlLq L >Iaj_ , 1 (_-!_- -3Jl_vj Ju9 (j__j_iLL1 (jpL-i _jl J-.JJ 4 j o UTl CjUtJ _M ^J__jljQ _jl 

3j___-J1 d juk J5T jL____jVI 1 liUj SJjjj-JI j_^L_JI 1 ju_ IjLJii oljLiLo 

jj|___ (_^jJ1 ((jj____jlj (j.u g-L.>) tf1jj "( <jJ1 l_JLL_ __jL___JI __jLj (jt __JJ 4J_jjJ_J1 
(j! jLli-lj tfj-*__ (j-o (jJj-utt.,1 1 ____ -LLojJ (jl^J ^4_L_1jjJl J>*l (j-« LSoj-al tfJjL 
(^-J-C. J t<~i "v (jl JLju t(jJ_J (j-4 __jj_-dJL ^_>j-j_>aL_i 4__i_oL_>. ____ _»ljj-l_tjJl (J_jjJLj 
_____J1j ((ji-9j_-_ll JL_J_>_M 3_LcL-___«J ^ll^J 4_ii_-I 4____/ 4 oln.Lg (j-4 4_l__j1j j 4_3eJLo 

Uj t4_l___ 3j ni r ___UjL (((jj-uujlj)) j^_lSo (_^ jJl ((L_ijJ__> (j__J___J I j_3 )) J J t.ilJI __!l_I_b 
| j_b__>J iL_L>.jJj_JJ (j_J_Jj _^Lj_L_i J-4J i_»1jJ-J->J-l1 3-)Lg___! _-J_C- L-J1 j_J__J J_____3fiJ 

(j_4 _jjj mi ».11 j _^__>iL_>J1 (____ 4_jjL____jLI |_ Jl____J L->. jJ j-l-i 1 1 j <^Lj_j__JI C-J jLt"> 
jj->j V! _-J1 ...jyi ^jLJI ____ L-aL^. " ,^l ^hrt > ^oT ^L-c ^j-c Jjj_j| (jl j*i 
___5 Nature <___j_J__J1 4_Lc_4 L_-va_L__ j__j t « I . _» J1 SjLo _.<j <j-j __-! mi "<<1 
_-JJ___- (____J1 (i ^jUI) 3j j , ^ill 4JL__UI L-4___1j____J ^j-JI __Uj i i^ 

1 J_>.|j I jUjln^j Lo____j t"< <<t i^lj 4__uL_JI 4__*__Ll_J I ^-JjJ _-J^ -?l 4_5e _____J1 

^-JL_ 3_>LJL__J i \ 0 {g"( i i'1j J _--- «-d-Jjii» J (((jj__u_lj)) 1/j jliT J-fj" r I ^_>-lj-X 4____gJ 


^3*1 j? II jjaaII 


C)\ <_J o^-u jJ_j < J_<i_-J1 <_-J- L___jj__i j' -v 1 j? < * i 6---- 1 

Jj_____>J! dlj—SU j-SLcj^ «ik. 5_s 3 <iA£ ) *VV j 4_JL___JLI gUK jj c 

<_■ lr 4 * j jUTI 4. U.a L^_L___>j ___J1 4_JL__JJ 4 jl rr-.Vl 4 .V ...iTI __! r 
ol JL-^yj www.nature.com/genomics/hurnan/watson-crick -.^yJLlJI (j1j__i_J1 
c_j_iVl ^jju lIoLS" __ill 4___>J j_a 4«_jjJ1 4jLl_T _-!__ «_jj_____i1j» jl-_L__ jJI 

^jj ijjj-j? o--> ^-jLlII ^jjLb 4_jL_a I jLC-bj t L_g______ 4___«L_*JI (___ l$3 j1"N^ 

Lj_-C jlbj <_»Ijj_> jJI 3-i_4-_ __J__ J-___>- jl_ U_>jK <jSo ^cJ j ni <LT 4J_UI «rilinjT 

^Sj-uj u<4 * j jUTl» 4_c*_a (___5 j iVJI 3jl_il _£jJ j_>.__ ^cJ 4JL_JLI _)_* (jdt .jk-r a 
3_il 3 i 8 !) ^-Lr * — £5j> — l__1 I ajl "i i ii .* «(jj mi"Ij» JL_ _L_3j .*_jjL__T 4jjLj l_JjL_j La 

: ) \*\^ ^LtJ J_jjj 3JjL>. __J__ J-L>Jl Salvador Luria jj___fl j^-JI _>ljj_L_>jJ1 

.((3L_*Jl j_j_ 1 < n utl^ _L_J» 

4,t-^ j— — — Jl -r 1 i<->j t j_t_,lj 
4 L-__a l_jj Y * * ) ^-'l_C ^j-o j_j|j__j__J j ^ im (j_o j i~n C jju — aL>Jl (___■ 

(jL_>JLLj 4_jljjjj (j;j->. L__L>. Ijjuc (o *_>.jJL1) 3jj$miT1 (Nature) 4* j iUTI 

j— j__c L_JJ_i 4j_>JLl 3jLI t~t*t \r ? _J J_ju 4_|j-L*_j ^_ jTJ J-l-jT <j-* J-" Ct-- 2 - 
4JL__jj <•*«, «. \ in" Jl_ CL-JSj . (__Jj__tJ ) 4__ JLLjlJI CjLo jl*JJ 4X i i.m — . L^_j| j_Lc 

Jl-l ,JI 4__>JLl ___s 1 j ->jJj j t 'H ^ <<i 4 jj__*-_-> <_>_- ^jj__i_Cjyi j_jj_JI ____ 

_j__*JI j-a L-ic i.i t ^jj " >« 4__>JLI (j? ur-^ .v j ^LliJ Richard Gallaghar 

\ $'t a {jjKTu ___l Jl l_3j^_>JI <jj- / ^j-4 j-—>? J-—U 4 1 i-lL-Uu L_L*_A jJI 
jj!j_l-_ ^yO j iW (__-tLi_JI (___ 4_5wjjJLl 4_JLu_J (-,_--' J 1 4_t_Xi J_J_->J 1 4_J_J| 

3 jjJjJ I ___« caJ 4__jL>. SjJJ j__t___ ^LVl 4 j_-b- ^_L»J I (jTuJ <J» M-L__ Y * * ^ 

i (i _--->j *«. iUTI ^eJLc ___ 4_JL_o jlj l-j lj_t j J>>Ju i- (_--JI <^jJ_l>J1 
lLU jJ j ... L_jlj_-»tj 3L_>JI ^j4_1aj J 1 1-" 1 1 JJJJI Lill j 4_JT ^4_i 4_)_4_JI ___ 

3 j__-LJLl 4-_j_ULj L^jI j__ l_J! j_xil ___ ^j_)l M-j j] __J-_ 4____jj_v. 4J_>JLI ^jLs 
1___j 1 _^L>JI jjjJI 1 j_b <*:>* i>>j Jj i-dJju 4j_>JLl < ^Jj * « 3 j jiJ I ojL^J 

_^_-«L>J1 ___ (j.u-L.g >J1 ^ jj ^l i m ^j-o ^1jl_Lj1 L__ij-_iyi __-S L_^__£»j_--i — _ 

Ji-.jj (ji 4Jl5LaL (jL_i ^JL-JI ___i (jL__l (j;? (jp 3 I^J-^J l>° J c 

j_-lj_>. (j_-v 4jj__tJ L_aj _^L>JI j J__«J I cdJj _LajL_) < »lft jT i l_J) j__(j , _? I 



jt _>--4J V Ja rtTLj (4__j_*_U 3jJ __JJ _>_ U * _* j_t> 1 g j , o _* *Cjjj_<Ljj 

ir>r I ki ___ 1 jJ 1 ^yl-U _)_« 4_l__ ("'fl >JJ ^ jJI -»1 j i^Tl <_U_ — ul 
" - 1- Tl 4_jj_> £__u C-_l-v 4_>j_)L>Jl ___>■ __JJ Cuj-J I 4_*_.qL->-j ( j__^J__Jt 4_l_t__ 
K o flia _-___" _^_)jJ__T1 4 <i -w.j ^-J-J ( L_-L_i____> 4__oL_xJ I __J1j_>. C-_jJI jL_Tj 
_____ l_£j- c ' (" f o ( ii-w 4_jLg_JI <j--J t(jJ_l!j CojSJI <jru C<_l-j_J1 jjjL- ^l-^-tj 
3j_aj__-i i4_L>JJ 3j1.il Cjjl_cj > o ^ Oj^" I,» _j—cjJLl -J—-J1 4 V > M ,*t _jT 

_5_)L__1I __JJ 1*m t\< j*J-J1 _JJ_ ___■ 4_J_>.j (jjjJI -L*_i__11 Cj_Xju__J t( < _J <i U» 
(jL_> ( Jlt- C -- 4 1 JLs-l L^ojJ J^>-1 ^Jj t <j j.j_--, 1 1 g. L_ q - _ J 1 ^ ( ( i- £-_J (±cJJ- i£_j1jJI 
C*a— -_sj)_3 j_J j_j_j-_*_J 1 jL$_v. £___• ____>Lo C_L>._j i4_i__j-j__ ! 4 Itnr j-jj 

Cjj t mi CjI U-kJ Jljuj i http://www.nature.com/genome/ i^-JLUI £lj>J_JI 

4__L_uJl <__oL_i" <±(j t4Jj^ < (i > 4__>JL1 £J-j_<i _-J ^-__J <j-~J ^_JJ C_l__>j __Jul__j 

__J fi **■ 1 t ___>-______■ l_k__t_JI J 4 mi ~1-->J1 jjL_>0 V L__J-___ ijJL-J __B 

^ll-J C-U_>- _--J1 (A) _j_L_JI __^__ll 3jj___ l_^j_3 CjJL>-jj 4 __JjVl 4 — _____! 
_)! L_h:1j__ 4__*JLl ^Jju 4__a_c_JI J_____! ____j t^gj mijH ^j_U_>Jl 4_cJ£j 4_>JJ 

i4jjjS-l (Aventis) _>_^_____! 4_£j__ j_~ ^-_cjl> ^<__ j__e 4jju$J1 jjl_»J1 I jla 

-_j-<a_*- _)_« _>_/-_ V _£j_>-Vl jJj 3jL_t-l jJI t___2 uaJ 3j-J—i JJH- 3 Cj j_i_-1 JL9J 

L_L__Jjf p $ («J i^l *i*Jlj ^1j__« Vlj j_-_l_>1 __11 ^c-g-Lo 4jj ui jTl j1j—_lVl 

4 _j \c. (j^ — (^i j t_> _^_jj_T1 jj-^a _>_a *_)J x3jl — ____>J1 Ij — »L_o _)__j jJl 

4___ij_JlJI ____ jl_>-^j __lT1 t 2Ljjill 4 V (dUJI (__!__ ^__uji cjtj-ij . ^__)jL_J1 
:__L La _jl_JI _U_ 1 $\ o >_ __jJ1 3j_j_l1 _^jjLl_J1 _)_cj i3jjL>JLl 
...4_Jj ^J 4j__J1 _>SJj ,.*3Lj_kJI L^J C( i"(*S (-111 4jJ_*jV| C___3 j_J _ 

^ J 3 •» I T ^L4JKJ (_$J mijTI ^J-LlTkT 1 __J_>- ! (jl^ I J___J _ 

- _ L<U > J 1 ^jij^ - 

LLaj-Lt-w _)__ ji" ( (i T1 4Jlj1 _ 
_-jojJLl>JI j____jl1Ij ^1j__>. VI CjLIjj _ 

^SjJj-J (jjl t$A fUl\ _J__ _ 

_gj mijTI ^j-Ll-kJ I 3jij i nt j_-L>J1 (jLJjJl _ 

. . . ^_j_u_*j i (j_o _)Lo_yi ^jj— — 


^jjjaJI J-OttJI 


- the . • 
human 

. genOme 

.. j *;■ ^ . i ■■ * ,, ' 1 



j___c _>_^l_hj*1 ___ _jj___j ^-"Jl _.*j <UTI ltLL>_4 j_« i • ^ ^Jjj jjjJI liMi :(A) JSLjJI 
3j rt niTt Lai tj»>*>J >JI wijl^_>. j__ I iri ^ I 4 iV< o tr~H iT * • \ <*__; j $ ui ^ya 

i\S^j-j»] _-_■ 4_Li IjjJ I dL-q^JL*-».Li >_il * j ____ -Joj <i _ cr£-* ^ 6 ' "'^ 1 ^-tH I j 3-1 • 

.4-dL_-M ___j__»Vl t >''>! ^JLi 4*-; (j-^^ n> _£*_* j_C„uj 

__JI __jjj-_-_! -VI Joj-JI 4U , nl jj LJJo C<i JJulII ^l^ t a |-it li <^"i jl __JUJ 
L£j" 1 rt W- 1 ^ 4___l_>- i 4_j__tjjJI 4J_>JJ 4_n- . ..*) « <IU^ ^Li-a-JL 1 3jl_l 

i4jJl_$JI ________ a 4ja__ ^Lj! Jl_ajj Jjl_JLjj . __1 j » j <r>\ \ 4--__L_L_-i J__lj-_>. ______ 

_j_~ 0 .nitll ^.ic _£j_- _M ^__ijJI L_^J 4_-U-UI L^jljJb 4_i_jj>.1 4_V, , ui j \ I jL.. 4_L____i!j 

__ic _yt ljL-> (J5_! j <->j_JI l___j1j_>J( __»__>* J Jju-JLjj i 4\Jjj__SJ _ I 4Jt___JI 

_-_-J 4ll>),rtU _-,JJjJ_/. _)_£ ___*_!_' W ^iSj __j_J_t__J1 ^-Jj C<$rwjJ 3j___L-J_4jJ <.3jL-~ 

Jl_j i3j_u____JI __-iu___J1 ^Jj- 4jL^_ jyA l_)j__JL> 4juL_ L^jJl-wj JjuJLjj tP53 ^jjjjja 
4_3jj_j__4 4jjjJll 1 <j* a jj-~-~ ___JI _--j-_~ -M _)I _r^*r' ' , - LA i) J *> ~--M UJ^^-* ^J^ 

Ji-L 4_j__ GJL> 1_J _$jJ1 j__11 diJj 4_j-3__uljJ__d1 rnn-r <i~j (*/ * 4 i n 

__JI Jj_*jj __)j__o 44jjj_l>.j 4jj j ) <4__oj__,jj 4Jj^L_j <_jL__j_*1 _)L_) I k>j ' "j _jL£) 1 q 
tjLLiitl LjIj ni<r J-La J__j_ < LjLiIjj Sjii 4_Li j-L-1 3j_Ju__J1 4^jj__jJI L)j}-^" _>--^ 
cJoJl Y * 4jj__I1 4jjjJLI oJJt L__jj__- _L_v|j _--j->- _-_- j-j, » "il 4_5__l_uj> 4jI 
_Aj_4__i!jj i_jLL_j-__J1 j_o 3 j j ~i ^ ^lj-J- 1 4, miA _y->jl _-Jj. _jL---^l Jj_?" "i j ,_■ _--j___ 

Ijla U uu<,\ jjjJJI _jri n jUTI __J1 4 j.liu Li Fraumeni _jL_>j___j ^ ,..11 _jLLj___JI 
t-_JI cjIjj^I 4__L_ __JI ^y/O-j P53 J1 4jj^j ^Lc ___3 jLL_j_lJ1 ^ ^JI 

Tumor Suppressor __ « , »" _-_Jlj oLL-j_--J1 j-o ^><.i >ll 4jU_>. _>__ -JjJ__u_><) _jj£_) 
jaL>_ ___JI ___ijjJL1 j-o __j1jL_>JI _>__ju __ic. ___j___J1 l_JjL_>. _JJ_ jljuj . Genes 


"\;n_)'i jtiII &aJU l*6^^=ull d_o laJ I 


Jluu jjLas-o jL-*-" 3 (__-3j J-t-alLj ijj_<_>1 J__-j <"rjrt"tl JL_ j^l <_--J»J P53 4jjj_-j 

jsj->- 1 4jj^_-> __!__ C_-_}j_ju ()4jJ_jjj__JI Ju_.1j__JI j_c l^WI Cj___-j JUu (__J__ i t-i iVq ) 
(___. 1 fljf C__JjUU JL3 C--.£j i^yJUL-uail 4_uj___Jl ^Ij jJI 4jIj_j ____ Sjj^j <ii« l^lj -wj 
j-o ^jj-j l_jLl_-__4 ^j^tt <"il 3jj____> Oj Ij JL__i___ i<lLlLs CjI j-Ll_j j-La (J^j__>1 4 > i nLLa 

ljL_v_a (j--jjJl lt^J J^ '"Tl j---jl) Neurofibroma ___*_4_Jtl jLLaj <«H 

iCof> La Sjj____JI _dl_ ^______jI jjJ (j-jjL_) i4a__il__lljj i(l ^__j £_>jJU : 4 > >i - i (j__>j_LL 

IjU- L-U-4J-J (_£ jJI j I L_3j_dU jj-»- 4_L_5__- iJ_L_>___ J_i_) I 4_u____j j__-__jVl J.t UlJ CU_L>. 

___. iUj r ft t i Jl>. _-4-c. _£_>**< ^ J^j-' LiLtj LjA___ (jl j__ JjL_JI _)LI_>j___J1 _)_« £j-H 

j !_>_____ _>_£ ^_">jj Jj__t.tl I j-Aj iP53 4jjj__ j^L>o (__-4>j i NF2 4jjj_xj (jy-u-uJ 4jj^_4 

(__!__ (^j-ta_j *1 V ^Jsj __t i triTI jl (j-a j-~->L_j j-i-5 1 CjJ___j Jl_j . 4jjji1 <___}jjj>. _>__ju 
(j_oj_4 jL__jVI 4j L<5-_- __J1 4 L.-U-JL l _^j_____3 4-ljc-A I Cjlj 4_j_*_jj I j_l___ 1 (j__.L_-i 

. jl __-JI 4jjj_1I (____j _ t i^j-J- I 4jjj_-i (_-j__ _ . ? jr C. t ^ j jru- i jL__j—_JI 


oL-L-iuj -H 4jIju (___. (__-Aj i^juJI jLL-j___j lj_____L_- L^jL. idljJLl jlLc J--> L$-j_ 

4-ljjU II jJjjJI <_-i_- L*Jl__*-j jj ^jU"i iBRCAl 4jjj_-s ,,mj iL&>j <i f j-a 

L^-T lj-___ ___JI t 4_L__j___JI 4__jL_>JI (__-__ 3jj_>.jil L^Lul j_J J______j W ^t j i^iT 

4jjjjo 4__jLc jn.ii (__JI NF2 4jjj-4 (_-Jj 4_aL__>VL 4jjjil ojjb <i"<mj i q2 1 .2 :(__Jj 


. j_L£J1 j jaJJI ^ ^ILj-.JI LM_k_l ^u: (^l cjlijjil 4J_L_. (__J1 iP53 



^ ij hVi 4 j j-l- j i r jT jLI_>^___j ljI m a _j___>__i JSLuJI 

J<n, 11 (^-OJI w_3j^>JI ^ ^uu jX. 3jLlC ^J JNF2 ji_> J Ml". IT (.UuUI) "-L>oLS_l 

.4_ijjil L^__4 


^jp \-\\\ l-iL__.j ^ CiMalj 
' ^ .'jt^ ^_L>-- L_fc jl_>_J_<--__ ^j_U_»JI Lgj c«.i7,_C (^pJI 4JtUl LlLaG jJ 

(jC 5jl___-C (____b ^ J-i-L_>J I (jl 4^JL>. . _J-L-ifcJ jJj uUd *-) 4-JLJjl _-_& ^ JJLL--K.I I 4J J-_X_J I 

CjLuLj-uoJI JL_>I «iJj^ J_T J-Ujj * Lj->. (jJj i m r j 4juj 1 (__JI 1 <j j ( (i tT) (j-x-*-V ujLlfi 
\ j-a 4_/__9j_U oLjLajloJI J-Uj (j--Jlj 4__ii>Jl SIjj ^ 3 jj__vjll ^jJj im * tlj -L_tuj _/l 

^jib^i ^MH^ti u ; ji y ^jJI ^_____»ji ^.Lu-^n -___u_^b t YY ^i 

^J (jj-^J ■(_>* aAJ O^- ■_i''-' a> . 1 < rtViV* (CjLuU-loJI) <;lj_>-Vl _> jU-> jjl JjiJl L-cJe-JJ i X 
j__> \ jc__j l _JLl-u__]1__ <^i-i_i^> J_CJ (^-j-Jj-djJ I JjlaJI ^-JLc ^_±3j__]1 (___Li JL___? I^o j^jj 
jrtj t j inTl 3 j 4i miI LaI , YY ^jJI ^JI Aj>C ^T^j i ,-aJl 4_jJjj Jjla^l 
J___i_5 Jl>jj Y ^ * 1 '^tr^ . 1 ' ^ J__j 4-l_>mi 4-_L__>jJl (_-J-C J ,c " tT> (_-____i (j^ J ' " '^JI 
3JlxIj 4-j_.-i.ijj t _-j_j_/1 JlLc (jl ",V < <n 4_U J_>- j_a_- X ^t, ,r>TI Lol <j__TjJl L}L>. ^ 
Lal . (Ij 0 _jiK mJI >-a-1) 5Jl_jJl__c <>_____ (^JJ jjju 4 j o ni"t1 _»Jl_-J .j---jJ1 ______ 

(J__vV _^L--J--> (j_4l (___J_Lit_) _-L__j| J-_-_- (_____J_-__> J_4 L-_-Lft L__Jl__u (__jJ1 l__)J^_>JI JJLC 

(_____j i3jl_> ^-JLc j Jfi L-$_U J_L___Lj ^-jJI l__)j j >_>JI jjlc JIcj ^-JLJI JSLjJlj 

.(V ^_>.jJLI) 4-JLgj biLajl r 1 1 njlj oIjjJlSj 





___Jl ujljj^all ^-jJ^Jij J J__ 
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6^9-^1 6__UI *^__^_"^laJI ^oULoJI 


:4jl_JI ^ (CjLjjjJlI) Genes CaLl^H ^ a * 5 ^ 11 jo-JI U 

u__j>»__ j-xc _gj uijtl ^j-u_>J1 l^ i <i i "i J _--J1 — J L> j j a 1 t jrt ->JI _JL*J1 jj 
udJjJ __L___1jjj CjI Lj o ^ _dL__ _>__! ,(T • - V jjU) ^j-JI 4jLc __JJ U i ,ML 

u n j rt-sJl _jl_J1 jf W. Gilbert ^cJLlII jjl_ __L_L^U_J1 < ~.>%t._ u rt*°i < _jl_J1 

__JJ 4_ljJ J__J ___) i nl _L_J i4_ULJ>. l__J1 ^ * * ^J M -^l I _y_) __J_>jll (__l_JJ_4_J 

L__lt X* jJljj _1__jJ1 u-J_ C. rt, <1 ^-jJI -JL>ljJI 4_u_>J1 JjJo i U t „j " s jl 

X ^jL-uj ^j_U_*JJ ^-JSJI Jj--JI jt *Base Pair (jJjlcL- k£>^ jt t__j_> 

:4_JLJ1 4_1_>_JL j-__ _£_____ u-iljLLs 

: jL_ Ij&Aj --Ljjil JJLC = -JL>1jJI 4jjj1I JjJL ^ 4jjJ*L! _---J1 JjWI 

Jl 

^__jj| 1 j_A _L*J__ I _L_ j 4_jj_a \ * * , * * * = X * , " • * f T,' 4t *** 
^.Jl V * j__bj c—il M^tl JJljJ j-_>J j_jJl_j _dL__bj t (A ^jJLH ^ljil > r<< <___ 
3jL__ _-_>j CG gl o i nU j3->J1 -Jlc _____ .v «5 *j jjJ n" H 1 _l__j t<lL>- ___Jf A * 

___JI CjIjJLI JJLC i U t »j__c 4jjL_Loj t4_jji1 JjJL __ic C G j^_Sj_*J- jljio j)__ 

j>J1 _ j^J ^JI jjl-JI ^\ 4«r,r<<[\ __t_jji1 Ji-I_ ^CGj^l^ jjS__i 

Lr^! ^° Uj^ ^L-jJj_JJ _y___J1 JJUlU j_>I J^JLoj uJLL-j . J__-* ^j-u_>Jl _-_> 
jl 4_?_x___JU __L_jL__JL ^y^-uiJ La _-J-- jj Jl__J 1 1 _L_> Joa-i*Jj i4jjj_a c__J| \ T * 

jl=_IjJI (*jix>J1 ryi L^j-l n r ( r r ■ I (jj->- _--J1 Expressed Sequence Tags (EST) 

T * * • jjL__ \ A ^_jL_Lj 4__j___I c_jj__i _jaJI T ^ ^c_j ^»j3j— «j>-J1 _jjl_w? jJ_i 
j Coding gene 4_JL*_3 4_jjj_« TTV j_-*j____j ♦ j.aJI I j___ jl jru-p ( p ^ ^j-^O 
_;j_^ jl_ _)_? 4JL__J1 _-l_jji1 j-a 4jjj_a \ TV jl^jjj .Pseudogene 4jjl£ 4jjja 

4_3jjml_o _____" __j_>. VI jyj 1 ^ 1 1 k^L-j jl _jl i^jjLJI 1 ju_ J_u_ jyi I l__j_jl_J1 
JjLoj 1-4- V __Ljjj_<j L^jLj j__j ^ylJI 4JL__J1 CjLjj-II jyj 4jjjjo ^A J_>jj^ A 7i t , tl a 
0_jjj_*_T -Jj-jlIcI JL-J^ _yJu-_*J1 ( ij^j_JI _>___! j>C L__jj-jua jJb Ls I ^ i-l^jj ^-S 
___ 3_j_>-ji1 CjI m >J1 _J_c jyi / _-tlj->- jL- Jlj_>Vl \ ___j .(-JuJ__w 

X\ _yi-J-U_Jl 4__uljJ 4.J q -4 __jGj . JLJU 4__jJ_J L4J L__J__J f<J T \ ^-jj|J__J^_J1 

J5 jLa I j___j j4JL_ 4_^Lu_J 4ie___j Jjjvjj __ia_lj ^jJl __JjJ_ill ^j^j^u 4_aLjjj_' 
Vju j*c__j 4_l_Luo1 4V 1 n b 5jj>j_« jjSu__ (4jjj_fl TTO^ 4_iic 3_jj>j11 __l_jji1 
jl tL_>_j n 0 j O-jjjil oJJt _;JL>| _________! 4_fc_jjjj (4jI J - "1 »jj j-__*_cuJ j_o 


■ 


(oL__t_>J1 JLjJl_*_* JLju) <j *_M tt,j is>\ Jl_ij t(j__j_L1 __J1 o-^JP ___J1 ^---t i_£j-_>-l l_jLjjj_- 

L_$J J-<_-4L_ ^-jJI 4_J_*1 4 J n J<J J_4_>J!j »(3_-_0 J< nij 1 ^"l ( nljj) _£j__>_) (jl J^ ( riti _)-4 

_ya j__-l (__J_- jjtn )j Jj * Y*t ^jj^ajj_\J1 __i__ 3jj_>- jil l_Uj _____ j-i-_____J V t __j_lL>JI 
(jl__ I jS-Aj ._£j_>._M Ciljt . m\\ pkuus (__.il 3jij_>.ji1 Cj_1l_*_J (_yi_.ll JJuJl (jyc */ <\ * 

Cj_Ll_>J1 J£ L-_J ^J_3J _-_Jt L__uLL_jJI 4__J_jJ, I J_>- 4jjJ__ (JJ*C" i il Ll-jLoI (__jJ| (JjjJ-sJI 

<jj_o jj\ *__ j__j __jL__IjjJI j__-*T : c __j*_'L_C ___. *3jj TL_a .^j_-j_>J! ___. 3jj_>-jiJ 
__J1 Jj____J jjl-JI *-_-3jj J-_>j t4_j>^ Y WVA j__ _gj mi jTI ^ii ^JI ___s l_j_jjj11 jj___ 

__J1 J_~ _£i l L^Ls 4jJJ_~ L__ VI \ * L_JjL_U U i LJL-. tL_flj-JU _>*-JJ (Y ) £_2Wj_fl) LjJ I 1 * 

/ Vo i(\ Y £>.jil) (j_»lj_->_fl (ji-ju <j_-)j 1 _ m j 4__>Ljl!I jUejI ^j_>. jl_5j </ Yo 

, i-Jj^-r a 4___jJ_SJ JljJ *>L_ L_J_JJJ_4_J (_-Kll JJl-JI (j-4 
JL__*JUJ iL_jl-JJ_____T1 (j_4 4-3jJ_>. 3*ljJ_ L_Jj->- ^J-_L>- Jj I (_gj Ml J I ^J_U->JI j__1aj 

L-jLoj-.J^ (j_l lj-_-J-> < M"-^! V (__J__L_J _f1 ^J_J_>J| _£J (___JI L__J_>_>J1 (jl 

; _g j -7u_ J 1 ^j__l>J1 jj-CJ (___Jl -i_-i*>m (j--JtJ l_JLJ1j i4_ijL__-Jl l_jL1j_l>JI 

L_9j_)->Jl -iJLC <-_Jt<>> Y * _£jL___J _gj r u.Jl ^J_U_*J1 _£J L_J^__CJ,I L__JJ_>J1 J J__ (*1 ) 

<^L_JI 4jLjj jl Nematode (jjjU-u) _U.mII 3j_Lu__J1 3j>jjJI 4-jj_- L^j cm7_? <___J1 
(3 ju-*_-J1 4_lL>. ^_lcj ^jJI ^j_l__vJ1 f__*_>. _j-« Yo • _______ J-iUjj Drosophila 3L____JLl 

(_-_J1 _gjjU"Tl _-J_jJ1 4__vjJU l__jjjJ V JL__ ^jm -vJl 3-L4J ^jJI (<^*-_-Jl (jL-i. 1_L_L_J 
. L_-j_v___> jl L^JjJa (j-u-Jj 4_)L__J1 4__jj___ jj_ dj-j-CJ Ul _>SJ ___-J1 (jJ__JI L^j j_j-<uj 
L_)1j_4 L_J*>_J (__JI L ,T_jj__a J-Lu (jgj ( m j T1 ^j_Lx>Jl (_-_- 3jsj_->- jj.1 l_jL-l->J1 JJlC (Y) 

jjjU j'J1 3_)jji __JI 4 j 1 (i iTLja . J__J1 4jLjs jt jjjL--vj_J1 Sjjjjj _£jJ Jw>_>-jil j_uJ1 __lJji 
__J1 (__.», "inj !__!___- 4 jl^ ^o^ (j^o (jj__-_j Ijl->- 3j j.t i^ 3jjj) ____> (j-JI Nematode 
) \ L_^L-l>. jjlc jf (j__u ((jj----- -j~t-r _-J-. _$j__>-i _? ___J1 l_jL_jL__J1) l_jL_j____!>U1 

J_L_1J| ___. _^j__- _/! l_J-___L_JI (J^tJJ _jL____Vl ^jJj->- (jrU 4jjL__I1 Jl_sL__j) 4_Ll_v <___Jl 

_?J V 4 jl--. jLLi l___?T 3j m. r (j_« jjS_u (_jjJl _jL_____V1 _jL_ I j___j ( p * ^j 
4_____L_u_J lj-u-- LL ^_l_u j_ii_ , 1 Ijjbj »3j)_}jJ1 l_JL-j L^jj_>_j (___J1 l-jLjjjJLI j)j_c < *iti>> 
L__L*>L*- jjl-c jjU__jj V __jJ1) SjjjJI d j__> *< Vi IjLl : \ $ 3jl__ 4__l__ul ^jJajj 

S4_ijj_- 1 L__Jl ^ -JL-JjjLil^-jJl _-J_--L->J1 (jyaj j .<T1 JJL-Jt ijLA __J1 (U>L>J1 luLIo 
jj___JI ^oi-c- (____ (j--jJl _-J-->-j_5 (_-i--l __Jl J-___JJ f*^*>L-J (jl (jL_j___)Vt ^jU" miJ t fij*?j 

______ ^C_L__ J___ (j-____-.L-J1 (j-U jl J__>J1 L_jLj (jU a L_JJ jjj S4jJJ_4 L__J| 1 * jl Y * £_-> 


'«\;nt)'ijT»l I &aD -*-3tAl 6jo laJ I 


j _______ VI j 'tc cjLjjjJII j jl-c ^jl <__jL_5__i_M jJi^l 0' '^— *^ 4— *^L>-j ^4-^.1 j m<i 

JL9 Cj-jIj_l>JI aJJt <__j__jj-«j ju-uj __ l Cj-Jjjjo <j<u 2ljjLJlUj * Lall (_/_juj _?l jj_-_*1j V 

(jj^-"" " Lajjj ij^JajJl ^ Darwin jjjjl-s 4_jj_I___i Jj_>- Jjl < mIII (jj->4 3j_4 c__>.j--_> 

jl «£jjj_/l Jj-oI» «LlLl^ Cj-ijJ ^^ylll «OJL)'-'** J-^--' (ci_L*_4 JJ J_J>- jy- JjL>JI 

, ^L__jjVIj £J_c_l_.I 


^jJlI) Arabidopsis rhaliana 
^__Jt 3-_____JJI (ol 

^.Jlj _- j_~ J>_-__i Y * * * (*1 <^ 

jL__J,VL! <_jjlj^Jl Oj S\ 1 llll -J__ ,jjj->- 

Jj<__. V • ■ T ^L-Jl 4_j» Ju ___. 
4__;j __* __aJl t * __Jj ^ • j_4 

___J1 4jj_ «_U aSLj^ ,_JI 4__-j__>__>. 
;_-_____. L^-j^ ^^jlII J_$_-.)N 

nv\rr^ _____i 3 _______ 

(00^ Ot jU_ J . > JLI) _____.! 

f 

*-i_ 

_n_> 



_y- 5 _ <"! <_jL)_. > ijjCT-i 
(0V _>_.!) 4_ J>a 1 W * 

.^-^.^l L^^^^.-JI 

i_ J3 — - 1 * * ' _-Jlj— -*- J_a J>-i-J 
(O^^JI) 

oy^a- IjjN n " 

^L______ jL-J_- _______ .djj^-a 

> 3; « r«W oj^l t( _JL__J1 
(V ^l) Y-.Y/W/T 



... 4 ^ 

_____ »j ___JI bj_t a j ;1I -js_jjs 

■j, t_f . j bjJ^Jo oL-L-Jt J^^->" 

_ ,U 4n<. 3 . - ... _tl l*l,M; 

^ * * * cr"i- > ' W-^fHe-^ iSS^-^ 
(OA _-*>JJ) 3__i. 

______ _$j_j_j _>jJI jL__ 

jl ,„i'_l_$jJ4 ,„ ^oLjjcJI 

/1 ___) _j ___uJi*_ T l £_j- < -ll", ^cJj 

>_ ,_4-J^I ^__* jjVl aL 
Y * * V ^Li ___! -_i_l_)^JI 43j_i_i ____ 
1 * __J1 0 * _i oLl-kJI JJ_C ^-L-Lj^ 
(OT j-^^1) L_JI 





(^•) JSL*_J» 


J__>l_Lt1 u <j i„j L_o 4__JL___ 4-.L ui,*i _-lc. c £j__L___j _j____JVl «f .<j . -*» (^) 

.4JL____J1 j! 3Uu,.;,ll jLLtl (j_a 4 ljl> 4 i ■ .ii _-i--J t 4JLt nll j_u_ j? 4__Lg| irJI 

4^1 ,,iU <>* /• V __*! Y , 0 __J1 ^ J-lAj (CjLl_>J1 4 rtliU) 4JI, t ntl 4______t1 

(j__j_>Jl _ya 4_JLc 4 1 1 11 1 ^JL £ _£jJl_-iJ L^jLi j_j_aJ— j t^j— <Ii_jJ1 ^-j m 1* 4_jK,I1 

/. W (jJIj-- J< ..n" __$£ (Noncoding Region) 4JLa_JI j^lL 4SUU1 LJ <CG 

|j____j . AT (j_9j__-J1 (j_a 4_*Jl__ 4 (_-i_- _£ j__>_ _ j t^j_j_>J| 4-_-.L_i_j- (j_o 
(jja 4_J_al ,_f_Tt (ji->LLU La I CG _/i__j__>J1 _>j_>.jj j j a_?u CjLi_>J1 _j__>l_Lo (j__S 

.l_J-_- J5C ut\ AT L_dj^_>JL) c_-__-_ ^jJ_l>J1 

j\ _-J_,Vl 

/ ,-Jlj-- JJui-i (Repetitive sequences) -jj-_-_U _>_-»LLt1 -_i__j iCjb______J1 

. 4jb__ blj 4__j]_>j __Jj iL^J L_bjJU _*j j»j_Ll>J1 4_vL__-> 

Cj1jj__tl _-<i i.»j Lo ____ _£jJL>_ (/ 0 *t ) ^jJLl>JI (j_4 4_j_J_jJ1 CjL_-L__JJ (0) 
4Jlt- II CjLjjjII mi'i 4___Ij_a ^ 4jjjL-il (jI-Ltlj Promoters CjL_____-_U jl 

__5j-_-_ V __jJI (3__LLt1 _>>». 1 -dLLAj * Transcriptional Regulatory sequences 

.(v j___Ji)(j^ __jj Ui_u_j 

t n 1" V" _-_J1 (_-■-> J iffl_____La J1 jjj 4-ij___-- l__j__-. I (_gj /» Jl ^j_u_>Jl Ji___3 ("l ) 

Single Nucleotide jj_____JI ♦ "i tl _j .aU __-j___>J1 u o m"j j_, J1 jru 
___J1 4_jujVl l__jj-_-J1 _)_4 __3j__-. _$f J.<a _jl (j_C«uj iPolymorphism (SNP) 
_____ jjiLTu __j_-.Vl -___ j_vl (jLs ^.Ullj , A, G , C ,T ___>j ^jJLl>J1 L$j c 

dj (jj^l 1 „ ^_jJLl>J1 (^-j- L_bj1j__ - j^ _^ * a j i4_*U___JLo CjIJ-1 1 n <q j ^jJj_>Jt Jj--_ 
__J| 4_lL__>yLj 4jj mmII CjLcL_*JI ^jij-J fj-J jj < n en 4_jLt_4 ___ 4_,_A CjV_j 

___ jj___J1 _ j_-_Lo _j__>3 e__j_>- (jj_iL<j \ , i V _u__>_i f«_i j__j . _^jj U" ' I L^JtjjLj 

L_3j_V JjL__ftJ (jj-O i^J_J_>Jl Jj-_ c-i^- >j1j— — _jLJ_ 1_J___>J i_^j__iuJl ^-jJj_>J| 
(j-« L_aj__- L__J| "\ * __J1 J__ -JLj , ^jJj_>Jl L__j___.| _)-4 __J_>- \ ^ * * J_J J__wlj 

J^LLil ___ j^<*t j tfl t 1 (j ^ VS« a Lal l Cj Ljj ji 1 _^L>lj_4 ___3 3jj_C__t1 __j__>- _*1 _j_b 

. ( \ V ^-jJLl) jJj_>J1 (j_a 4_LoL__J| 
(_$J r*j| itl ^j_U__>Jl __9j__>. I (jl L_9j-_*J (jf C-lSej Jlj_=*._*l ^j «i -v. __-j (V) 
4_jujV1 L_aj_- Vl J 1 til ml ___3 (3>-JI (jl (jjt tj mijTI (jj_» /^^ f *\ 4_j_loJj 4-i 1 AiTt 
^_J--*' Lr- >--li eAu- 3 ^ J-~->l <j-*J _r- lAh*_ * 



f*J <J>J1 _Jij_-.| ___ ^ Wj/.a.Jl l_3^L>J1 1_JL_sj i*/* , ^ jjL_>_ *_? _^_aoj| (J-— ol 

^ 4_*KJ1 ^ l_o JSo , Lj_Ui ^U^l j 1 j Sjj-Jai ^jJ-^l jj__j <jV u rt<j 

ol '<j^J--*-J1 <____ S-i-jjj *UJ^ '^-^ U - ^? ' ^ (jl-J r j r n > a 

(_-jJ1 ^j__-l_>J1 jJL LLa ____ £jj_2j <j__>Jj __S j__>. _/1 £>jL_b _____ __jLJ>J1 

j-j_u_J1 jl I g" <j -»>-j_ ^cjj V (_-_J1 4____u_oj j-i_, ji 4_LaL___> (j^LLa g.1 <ilt II L__j-u_lj 

__>j__>I _i^>— — ' L__>1____ __u Jl_-J . (jj-jjjj J*\ lIj _-JLc. 4__JL>J1 ___- L^JuC 

_JJ jjj i4__Le oj-- jl_ <jj < ^ V m. tjj-j (_j__«_>JI) 51^.0 7 T 1 (3_>_JLl J-__J__-->j 
-_>o /0 * * __J1 Jo-_j jl_ ^j-L >J1 _yi (3_5_JLl _»___> a j mi 1 1 1 (j-j 4jI mmTI (jL_ 

j jj t" (__11 .IjJ-J V ___JI _JjJL>J1 SjJjLJI _J_3>L_>.V1 (ji-*J Jl_J*JJ «Ll 4_3j__a 

. (jj_Jj_Jl L_-j£jJ (__- 
1 £__wjil) <<4_j_-l_J_jM)) 4J_a_va _jj___ Y * * Y j j o , _ys _j_-«L>Jl 
t^LJjttl __tj 4_l__JL J______U 4jj_*e_JI (j1jj_> tjLoJI |_jJLl>. __j_>. I t Sj-u Jj^J 

(____ ^j->o (___J1 4__j_w jJj_uJ1 _j^L_L_liJ (JjL-jJI ^j(j nll ^-ic. 1j j 8 )*? JlcL—i J__j) 

L^__j_La (__J1 g-1 oUtl ^jL-u j»j) 'J.ry.U 4_j£J,l l__j__*._/1 _jj__j (jl JulJJ . Lual <,u>-f 
____J i(jA_fl___ JLla L-jJjj/ .i a _jj__j J__ __»L_i* (___!! (jJj____iJ I ^j_Lj_>J1 l__j_>.| 

(___L__ (____c_j V (jL__V1 j jL__J1 (j_j __lj>___L_— .V 1 . Ij-j-L) (J-ujJ jL__J1 (j^ lJ^ 1 ^A>-l 

( LgJLU JJL-& _3j__ _ij_Vj3 ^kjLC (jlj 'jrtl.T 4_LLl>J1 4__>jl_>Jl 3_1J___>5 (j_>J - J-> I 

(____ 4J-J.7L 4_Lj_>. <___J I V * jL_Jlj (jL__i_y 1 ^j-ij J_C JlLil_ ij_____J1 ^jlLj_>- (jrUJ 
.(j__>lj_A _/L 4__3^L_. LgJ (___J1 — J LuaJI _yj * 1 q$ jjJ JjLcTlj L__-l> i L-^-Lo j_J__* 
V • • ^ VI (jL___i_j V U-^J? (jryij-u 7JI MSJ 4jjL_JL1 4__1jjJl __j_^J__)1 JL_3j3 
oL_--:vi o-oij-^l 4__i1jjJ (__>_Sjj_-«_Jl (jljj_j_>Jl j__> jl___J1 (jl JL-TjJ IjUbj t4_Li__w 
3jl___J1 JjIs J-4J (j-C. 4jjj Kttl 4jjj3_L1 (jl (j-j_u J_3a ,3jljJL_>JI 4_jj_i_/1 jl 1 "1 ->lj 
j_c _jj-_L__) L-.-q.-S" jJj t4_x>sL___ L_^J_J (jl__jVI ^j_u_>. (__-_ 4-3__-__j L-^-La J_>-JJ 
.jL_J_; Jjj oL_-__>LJ -ta_L_>_/ __ M <>J1 JJ lV*J 1 J-> I J_A 4_L>.j--J (____! ^L^_u_J 

_J j--JI ^Jj jl 1 n"<9 V lj 4-uil inilt J-o ...^j-L_-iJI 

^__uj 4Jj_3e_aj t L__j1j__ 4__jjjJ_j _iijj_>J1 _>JL_b (jL_i * L_uT Lj_i j Laib 

Ct— J J>'^ J"^' L^J _jj___j__-i *^j__-l>J1 (j_4_— -> l_3jj-_>JI 1_^j ^jj-j-I (___J1 4_LjL>J1 
___Jt j 1_4j1 <i i^ j \ (jm i> mm 4__jjJ_>j t( j_olj-_flVl iiT ^j_>o (___JI l_VjL_>J,I 


^jO^ij?^ JJ-U-II 


,j_o £j-J! Uu_ I _ j 3 c__iji__J (^---1 4_£jp_JI 4 j h & 1 4__3vLc L_gJ jj , X 3 

4j_1 i_-i "t.,.fit ~* L j t j-o l _ <r tt- _-._» l — oj <. ^ j-Lt— >J I j «i __j_>- _' I 

.2L5ljj_l o_?j-___ 

*_5j_-U__J1 ^J_Li_>Jl _^Q— _> ^LtiJLjL-l 3j^__U1 L_f_j__>-_'1 o JL_> 4 * J ,jV> (jl 

l_1_ jJj i4_j_Lj^>Jl 1 ^"nljj_ 4J_t__j l_^t_Loj 4jj.„ui Jl «Lcj__)_>JU l_3^LL_L < htt Ttu 

^-jJ-jJI I (j-^j**- fiull 4_JLo_c ( J_t»3-_uj ___ j-j_t^ jj j L^J j jSv-L( (i LuLojU.U _• jla (jLs 

_--C VL__o l_)j____Uj .4j^____j 4_cj-*j*_o J__J Sj_l_i_C 4_jJLa_jj _>__■_)__ _?1 4_>JLjl_o^ 
jl_ : l_g_cjj_ 4_uj-__j 4jj_3t_uJl __iijj__-J1 aJJt ^g__ (j-o 3jL____u_ f 1 _j-_Ja| J_--- J 
^jwO j--_-T l _Jl_-j — __> _g| jl) J— >Jj ^_3j ^_-i — j — c____J I (j_o 3 J J___t — a 4 ritrw o L j__>.| 
j1j-__- 4_l__4_> L_____9j l_j_jj__J1 _j_-1 (j-4 4__.j_n_>JL (_uj____*J1j 4ju j V 1 l_)1 j «u-^iTI 
mL^ j-jLuj (j__ l_-Jj_CJI (J__i J--L4J 4_-__Jj_L_j jj__u L__Lj__>.jJ .l_3jj_-_>J! _>_!__> 

(jyJjJl tVj__- (j_C j ,1 I ^ J_C___J L__>j1j___ 4___UjJ__-) L__J____J L-gj| JL_X_L_-J i^JL-JI 

4__,j-_j_>JL __>-1j ^_-j (___L_____JI ^j-o l_ j nflt 4 1-m l, I L_l__ jjj i(jLLJ1 ___■ Qj._u-itj 

i(jLl_jJI j ______ _^c 1 # < « 4_>.jjJL L__J__3_j L___j I L_-Ljl_>jJ Ljj___ ^Lbl (j_o 

4_lLc j__ Lg-c j_j___J <J_>1 (jj _L-i,ri l__jjSJI (j__>l > 3 j j__>_ -__<» L_3jA_i_>. _M (j__Jj 

L_Jj__l U.jT-lii^ __) Jj_U (J_*V L_3j_>- _M _»JL_ JJjJ 1 I t^T <T) 1j)l Lfl! ijLLJI (J_kl 

(_— 3 (J_L_4__J1 __->• J I (J___-oJ 4jjJL_-> (___ (jjjJI ^jSCj ____ (jL-L-u _-Jl__ V jj-O La 
j_;L4J (j-jjl tL-jLajiaJLl (j-o ^jill I j__> ^l JL_?c_____j! (jL__ l_L__bJ t^l i ^ mi T1 l_J_>. 
^-jj»_>. __ Lc j_j__JI j_Vl 4j (jjSLii ii 1 4_u 1 jjJ I L_jLqj__.-i i_^J Ci f& (___! 4__Uj__aJI 

(j>i (jj_L_i_jj *--j ...j c -__-jL__JI j (____ L-cj__>. _ I _gj-Li.ii U l _ j Loj l_Lj" inU 

_/ oAj^^ (jrt mi l^j (jLuJj Ljjj___j (jL_L_u (jj :^__>Jl_v1 (Jj-__ _1_— ■■> >. l_____l__J1 

t L_L__Jj__ 1 Jl 4-L.J 7C_lL>J1 (J_>l ____. j__0 VI Jj_J__JjJ 4 _!__-! J £_4__-~-->3 (^l (jj <_lf J 

(jj-JuJl (^jjl l_Jjjl!1 ^j-a ^j-ijjJl (^_u_>Jl J__jjj _gjJ1 (_Jjl__JI J)j.o,_J_. j i-^xi (j n jlj 
C-iLo j_A.fi (j-o 4 jlr 1}1 t<~i~*. La (jl _gjl (^yliLil 1_i_x_bj *ljj-1_>JI (__.! Jl <i m.iII (j-o_J 
-^j fi~>> ___J lSj_XJ_J_0 £yQ (J_-_i _ J__-1j 4-of 4_X4 _*1 oJJb _j( 1 J»t_* J-Tj J i n i4_JJL>> 

(jL___yi j_j 4_JJ __<i "« n (^jJI _gj m. j T 1 (J^J-I (3--- ^JJ' U f -- J^J- > '- , l 

_5j_>- -"1 4_L>J1 _jLul_J1 __TLJ J_0 ^jC 4_l jj 1j_J_C_LO 4jjL>_l 4_j_L-ii.<Q _jL____> 4_i_->JJ 

aJJt jjuusjh (jl (Jj i_L___3 lJJ j _^u_Jj )Sj_i____o _y: J^__ _»j!j_t_) (j-_JJ-i _--Jl 
4_ajj___J1 jL_u_yi ^4_3 I j| VI L_4_j__t j (j-__>_J V ^LJujj (j_au*__u 4_j____ju ___uj_-i 

Hl 


6oj0 J'i j 1 1 *__UJ I 6u AAjll 6uO Ud I 


__La_u_J1 _»ju_> _j1 __J1 ju-_jJ Sj-u-i (J- lJ_j_3_- i L__)L_jj_-3 l__j_~1 LgJ L-<,j".< _-—J1 
JjjJI (jiiJLJ L^-Q jLjtT(-(.u,~) JL3 t_>JL>. (jy-C *>J j ut C ji _jj-- J£ j_LOJ (_-— H 4_u_(_>JI 
<Jj. 1 1 1 _______ J_4__>J1 (j___J_J *\ ts\ 7l\ T (J-Jjlj-auil 1 rt ' " ^ _,--J 4_jj| ^JuJI 

__4 — l__J I o 1 JL__>J .|j;j___>-l -1)1 _C j <___=c_AJ jlj t_>yi jj_- j_-a ^j-jI rtt-n^l J_C-_i_J 

j-4 ^L_______ol J-i-*l JUU J--J i4_j_u-_*JI -_j L J-jJ, I _, 1 jU (___^jJjjjJ1 ^l^L-JL 

(_£jJ1j . j_-_-_4J (jjJ _ya L__LuJlj l_jU1j_u>J1j j_____JI (J_u_j (_£_JI (_£jj_JI £jL_J1 

JL_9 JjjJI __li- _y_- __t1j__L_>J1 (j___J_J (jj_~) J__- (j_J -^j—JI 1 tt^t «a (j-*i--J 4jj__> j 
i? ju_. j_4 _ol n" i nV I (jL-Lcl 4___jIj_} 4JjL>J ~ua1j__Jlj J______>J1 £j_-jJ Ll* *_■ l_j I Jj 

_j_4 £jj_-t _-L- 4JJ jVl _>__-J l-j-Jj -r "m l_1J_ Ij jjj .3j _*1 j___J,l __1 -a j 1 t U 

__U1 4_~_M <jl ___jjI _---L- 1 JL^Jj .^-uUU.^I J< m. y \ 6 Ar j_-u___i_ . _1jU1 j_l_>JI 
4_u1jj_1 ___Laj___l1 ^ |jui____1 4_J| ^ n", i n ^l 4_,_1 ^Jt t J, rtm.U ,'M",«", ,„ 

.(Jjj_*i_j1 J__J_>J1 l_£J j-LXL-J (_y-J1 

(JSCJ (_£j____J1 ^j_u_>Jl 1j__5 -_J_u__u _)| J_l____l___U j_a jj_L____ 4_1 _j*jj 

___H ^jLuJI (jU i^UjJJj i-dJj ____ SjjloJI ^juJ __JJ_j _>_-j_M 4_>.j ^.L. jL___l 

_JL__ j_C j i >") 4_jj1jjJ1 3j____J1 ui_j__~! j_C (_gj mi j 1 1 ^j_j_>Jl £j^-__>i Lfcj___j 
_jjjJ1j t4.,„l"'» a _jL_3j_c __!] jj_a_uJ (jjjJI (JtfL__ 4__-_4_>-^ _>_>_?___ -'I j-4 JJ_3 
_jjJl f . _ Jl ___- Jj m U ^jL_-jJ j-4 4 m r ^Ll____ V ^jjljL 1j_j_-jJ__i 
j-jLJI (_7j mi j 1 1 ^j_Ll>J1 £jj____/a L^J ^-L_ __lI1 4__»1jjJ1 ^yi-j :4__jIjJL_J ^J_9_jj__I 
(-(Urt "v JL£j OLJutj JJ-_T_) 4_!>_i ^ -1 jJ_ Vl *:V^_> oS-- ^^-LseU 
_>___-___( Jfi j_4 Sjj___.L_U ^»jJ1 ujI / j r ("«Ul-y Jl_9j i(Jj___ JC_uj ^u_>jl o i nl 
u.^L-o I Jlj! l_3j__«j V ___J L_1J_J . 0 ^V m.II ^<u_l/1 4J1j1 J t_i _Jju>._ , 1 l__Lu__J1 
_>*;1_)__ __Jj_->. (jjjJI j1j-__V1 4_4_____5___j j_C Lol . LuJul _>U _>_i j_>- jJL ! 3j___l__J1 
i Lu_u \ 4_3jj_jl_« ju__, __^i_ ^j^L-JI ^ lj iLul-i^ ju_____j- (Ju_- (j-*i p_"lj ^ J "' L__J__>-f 
J)Lx_-3 L.4_. ij 3jj.Ju_.L1 4_u1jjJ1 3j a AiW jl Jj-oJ _-jJI l_»L_:L__ VI _>__ju t_JL__»j 

) lg , nrn 4_*^___J1 l___>-L—_> (j-~~- ^jji^^ ^j-Loeu 

Genetic Profiling 4__L_ij? __il iUx ^-o r mj Uj ^L___U ^L>JI 4 _ ) _'l t _JL___j 

4jjjVl 4_JL_l_3 ___! 4j muTL 1 JlA 4_l-j__>_' -dJjij t jl j_cVl j-<s _jj_C J_J ^j__x_?_ll 
_>l_>LLfl ^__3 CjIjjjJLI L_3ju>-f JuJL_s____j 4__L_ij_ T 1 5 jU r <_;j__*_jj . _)__>1j_4*_/| __!__ 
4_JL-l__ 4J jj-J _J jJI ^ljjJLb . 4j j___j 4___jjo_*_- J_J ^j_Ll>JI ^tj->*l j-* 4_Ll_uo 


(£0£juLaJI jm-__JI 

Jj_1 j~c ^__*_1__1 1 jj 4_J1_ _J1 o _!__ J-ILaJ J-i t 4 L__>a 4_jj___j -Lc.j_i__*__ _--- 4jj_i 
t__j^__ll J_j______11 _________ 4_jj J*_" 1 ___?j__j jl _--*■+■* 1_L_>j i_£j___f 4___j_<j__?e_4 

Ij__ _ySL_u3 __l!l 4jj mi i\\ ______ j_^__>JLI JSLJ ^j_j__>J1 _>___L____- 4__j_j__o __J| 

# " 

____. jj-_ tL__uT J-j-i_ __c_-j . 4J1_J__ 4_jj jl ^c_$J ^Ju__ jl j_Lc-_J _-__>■ ___j_J1 
____ l^j_*___J L^lj_Sfe_L_gl j-LcJ i4_jj__uj 4___jm_-*-a JSL 4_i__L_>_ I __Laj.lt II 
. _Aj-u_ jjj 4__j_ a _>Jl1 l_U_J 4_j__ 4jjJ| lJ-1 

Lt- JH-J-' *- (JJ^J "' -_uJ_>Jl 4j1jjJ1 ^Ajl! -_jj___11 jjJauJI jf LlL>. J JLjj 

__JI Ji,a"M,t,| ___ _£jjj J__ 4__ lj__j *__L-_LL>JJ £_-<->- LT- 4_^LLo-_"1 __l__^L_Il 

. 4 1 j n t, I jjj__jull __9 1 f^l^-j < n (^jJl jL_--VI 4_a__ j_ ___ ^y-.jjj f_^_«J _JjJ-~ j j j-*J 

__J__ ___>Jl jJ-_J1 3jJu_ jo »^"" _jt j jU 11 ^ _______ VI 4_j_____ j| __)cj_ti,1 j_oj 

£_j__a_>. __i_. _3_J__J j _j n U I Ju-J t4_l_j_v ___ j <t *L._J ____! __u__J1j jlj_A___u_ f 1 

j_-J 4_C j_^_5e_A _v___a _>_-j_~ ^_vl_£j LoJ_u__ i jLiuJ _M I <j J 3 j_4J 4_l_-.11 _jLu__J1 

JjL_ ij-i-T __J1 _j__ _yo < h 1"<V"i.t ^LjJI __U_jJ jlj___M <:_*j_- 4_ojl__U jL_ jl j-.-"! 

-bajl__U_J 4_u __ ja__ j j__ JL_ 4_jj1jjJ1 jj^jJ jl Lt_-_- j_--J1 jL_> 4_i jJpj < n j_« 

_>__*_) j( L_Uj __JJ L__L__3UJ iL-jt J Mill JJ-3 (_)5-l>>_ L>---" L^J J—jJ _-l!1 

_>__*_J L___J_JU J-__ii _)J_JJ_Lj__U 4_p1jjJl L-JJ-Ltll _>_____U j-ul l/lll _>__1 -__-u_'1 

_jjl____>J1 ^Jjj-Lj jjSo _>jjJI jL J-_jt,"l T Ljj-cjlj I jl_j (^__bj_j__ j__ _>__lj_>- _"1 

l___jjj l__j-i_u 1 iijt in ^(^u-L^M--— __- Jj-kjJJ ^j_j_>J1 4jlj_j__j _)1t**ij L-t_i 3 4___>L>.j^ 
^4_Lj j jj. j ^ "n jjjJI L-l .-ujL-JI JL^ Vl ___i __j1 j^JI ^__jjj] -_____ujj ^q__j1j»cj-_j1 

(___ 1j_1 jjJ-j.Jj < »J jjJ_____J l_9j__ ^jL_- L_ll_jjJ,l j_o 3 J_jj>- 4_l__jJ jj$___4J 

4jl c lji_j 4_j_>J1 oLu__J1 j_o j»j_j_C. jl jL__)Vl jl _-J_u 1 JLAJ 1 4-4_- L ■ "i 1 1 JLl>. _M 
J_-1j__Jt *-A 4J__L___I 4js_j__ (4_jj1jjJt 4_b_i_j_ ___ j jt*i Ll_b Jj.<__,rtU^ j^-j-* j-_J-*J 

jl _j_t.li ii j-Lu l£"1j ^^Ll- (j^jju _^jJ1 ___wjL>Jl 4 t-i < nj ____ 5jj_>.jJLl 3j_l__J1 SjjJJJ 

I j_L_j . 4-jjjIj o" ( >il 4_j__i_l_> ____ j_jj__J1 __J1 _^jj_u__ 4__jjj__ _____ J____*u __jL_*j1 

3j__JI JLjju _£ J-6 __J1 jj_L_J s L__J1j 4jj|j_^_____ VI 4___jJ_>j jl jj_____ j| jSL*j 

__]__ ^L__ju__JJ jHLa V LLo-t JL_j L_j__j i L __-J1 j-L-JI L^j ^** o "<j _-_J1 4_j_jj_LJ1 

jl L<_t-j_) 4__olj__L Lj_>_ jl CjJjI 1j1 : Jj-Sj _Lj_>JI 4_L__ jL_j i_>_-j_'1 -»J__ 4_>.j 


5j-_— - I 4£j_ua 1 X ca Lt)^-!-' n 4jI JJuj _£j__-lJ1 ^j_-j_>JI 3*Jj-_i Jlajj . Lj__ Jj-— > 

Mitl _JJ_ ^jij -v S^Ij-JLj 1 K <.a _JJ_ jj— j jJ-j V miTI Jl_-j__^ 3j___ _>__. 

_jiJL__I1 J_L_j ^hhr \ <j1 1 K g a (jj_-J jJj 4_C i-.J--' *(_----< J_s l-_j u.lh 4_j_i __JI_JLjj 
; ii "n J_-___5 Jj rt" miU 4__jL__ Jj_L_Ljj ^ljjJI -JJjl I jL_ l_JL_S-_bj t -JjJ cUj__>-jil 

___; Lt..n a <±_*_jJI jj-L 6' ^uJl-UI Jjj-LJI J-*— 45 Jrt-jj __*_JI S__jjJ_ 

. 4— v-/-1i ^j—jJj (j—^Tr rJI ^ j_u >. jjfcj t_ jjllntl 

S'tuLjjj~ jLu_iVt jIj-— * (jl (j£_jU j_- Ja 

jjjt-$j-_j LjLj jl IjVjI i t «>n (jt 4j_j__ _jl _j_- L>! U>^H-' V Jj^J 
jl _3_i_J ^l J V *i , nLi <__Uj ^jj j! ^jlc. 4_^_-j-_J1j Jl_4__*Jlj £____Jlj 3j__Jl jrU 
^cjj ^yjJI l__jj!1 _yo jJJljc_a J Jl_ ^I„J__l_L) ' a j| p Lj-C. ^j-Ll (j_-i _>__»j_u 
_>__t1j__<i1 (j_-i _^L-_j _--J1 l_jJ/_jLjJ1 (j— — «j _J ^JjJJj * _yC Ll_a_L_ I jSLltj L^-j—J^j-j 

5jlcL__JII cjLjj__JLj ___*__ u Lq ^l jL_t___jjL _j I ju jl_ _Lj_4 1 o LjjjI __J_ ^ ii t II 

.^o-Sjji l/_i __jj __4_-i_ v ^i l__o_jji f ij_^L__L __u_- ^uij t j_is_ji ____ 

. Sljil jJ-C ^__jj| 4JL- __j_ 4j_sJjjJI C-oa J V" i nl JL_t- J__l J-C___JJ 

t j"^ ntH (jj^--il Cil_jJ>XI jJjJ 
j_j_- IjjI __Ljjj-UJ _)} Jj_J j_oVl 1 Jl^j o"i ^LIj (jy_»-LJl _ya j_J-3 — JLu_> 
— JjljJ ___ j i ^a- h <_j_jj_ll jjj _jl _)jJl_C_xj ^j-J i4_i___ic__J1 _>JJ_^J - 
i l — _LI_>i i (j_xt-___jj Vj tJj___J1j ^rtj mi M'lj t _y\J_u_JI jjJ-? 3j_t»l_aJI l_jL-______JI 

^ljoyi :4_uljJl _j___u_Lt JLU-j .4_j ,m ^ITI 4JL>JI j! t 4_j____k___J1 CjL___JI 

2_j_4->- _)l \ sTt tj jJ v| (JjjjJ 3 — JLlAj , 4_Jlj JuJl j (( j_>jA_>. Vlj t4jJ__>Jlj t 4-*_C->Jlj 
l^Jr Jj_i_5cj ___J 1 CjLjjjII _,___ _____uj J_CJ--i JL«a "i t" 4j^___5__J I _jL_j_J1 _JJj 

___ j-4 ___JJJ ^__Jlj 4_uJl_*J1 4_j_^-LJ| ^jLuJI (jl .^__1jJI j t 4jjjl (j_-i Jj-_J1 

1 {j J Lc-J (3__J___JI L__j|j_»_ JS" JJ___3 J _L- J-l J —jLjJjII (jl _-j- ___L_J1 _jjj__ll 

__-b cjLjjII _jJ JjLoJI _;IjJI --j__J j . L_jT Lt>L j__j __l!1 4j_-__t__J1 _jLL__1I 

_>_—*_) ^JLlj Jjjl — i__ __-uL_ _lj__ll 3__L_tJ 4 <iU*< 11 l-__j1j__>J1 Jfa *. Ijj < h 7r> __lll 

^JLt j____ ( 1 0 *_>. jil) 4__l_U__L_>J1 ^ul>J1 _-__-. L__uj__>.i _JJI _jL__1jjJ1 
^ii i "i-- ^lju 4-__--1jjlj Minnesota 4_jl_^L_>. ^y* Thomas J Bouchard _>__J1 

llli 


t j*U rtl" a (juLu (___) Lux-uloJ 1 o /j int i j_c 1 4 AjLljI iSj-^ <JrL^ > ~ ' ^ J- 4 
(j m .f I J___j} LuUj <____ «J-&J **' ' " jl^ ' (jr-"-*- 1 J ^j-;^->- VI JL__-| >jm\-C _L 2 ^ 
i4jJj_^_J! Jj i" f I JL__j «Ijljjujj ___ _>_-_. jL_-_ (<_JLv)> _*j__-J Lal 4 j^.j IjjLSJI 
tjrjjuj) 1 0 J <»**' ' »1 J-^J 3j_til_yi 3oVjJl Juu L_j__i jj^_>.V1 jLa ^JjlLIj 

jlj_>.Vl Jju_>j 1 ^aj-c . ^jj_i_*J! j_<__ ____ LaAj 3j_v!j 3j_-i L^J^yL_>. L___J! tL_L__ 

jLjGj-J l__C a(_jL_^j» ti_-LJl L-lj-»J ___.! "L-jljjJL 4__jL___*JJ 4__cL>Jl __JI 
jLj ____. jL— • J--J i J j » j ___- __J1 JjjjJtlj jjJJI <___ jA-^-ii mi" a jrj tr\ i 0 *i 

5__jI_v L-^J jl 4__jIjjJI _jj_^_s? j_ij j____$jL___j_a j_)jL__j ^L___j^ jL^L______« 

___i ^j.<.f_"J_r 4_i_u_ ____fl _jL___JI ptx* ^j d ^ «L VI ^Jj 4 j _i,uJL 1 ^ ' " Jjj__JI 
__j____j La_b">L_r ^ljJLI __3 L3 t u_m 4_ljj__JI jj^jL___u__j t^-Aj __j_t__JI 

i— _jj_4_JI j j___jj 1 a J__c 4__»l__-j jjj_»-"_n ^LljjI Jl__u (___ lij < nrt 1 4__jjJ__JL 
j)La Jl-W-Ti—u-J 1 fl \ <r j 1 1 /j 1 n j*n 4__ajjJ__]Li jl < nU + j Lq_$j1 \ 4 g j! _- ______ jj _!____} 

3j_lj__" __L_uljj _JLl_ . j t ___ (jjjj^jll (j-yLJI _JL_____V l_JJjj j * (^itl 

Jj — __1 1 3i J ~_J _^JL__J <Jj__>.| i__j| J__>. ___3 L_J____L__ut Ij^ J ___JJjJ_a1! jl — ___>JJ 

t*L_*_Jtj tSjUjd.Tl t—o-j i4^ij__>Jlj ij_4-_-J! (____ _)LajVlj ij_____tlj _L____IIl__' 

^LJjJl j-_i ( LJL- ijuLJI jL_1cVI jU Jlj___/I -__lc_>- (j-aj i4_j__i_>Jl SLpJlj 

< 1 1 » 11 4___-l_>JLI 4__j_x_I j_vJ . _j__Jl j>Jjj_Cj ___} ^jL__JI jJjJI L4J CjLjjjII jl j__> 
jl ^j U" i nj V 4__vJj 1 (jUt t ^L__J1 __JLc CjIjjjJLI 3 J-cl ! n 0 l^r*ij Lj_-LJ_>I IjjJ 

.JI_P-Vl j^ JL_- ^\ (____ UjjLstlj 
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_yi j_-__i j-J-il <j' ^-^-Jj (J^ *-LM £-L__ Jl_J 

_ ■ ,.- 0 .,J L_jO (j,« l«"> (j 

t^U-u_>Jt Lj/L>. (j_« 4_J_>. J_i ____ 3 Js jjv ji I 4_u I jjj I 
__4_<____j j1j___»SMj __jLqj_j_U <? JL__ _)L__ tjjjl t-l^ t"' t >J 

VI i « -___, _>£Uj V ^i a iUii sij. ji_b ^ 

.CjIjJLI i____7 Lkj-L^j ^j__-_j j 1 JL_u j_£_>J,l C__>_- 
J-*-t_» (_-lc 3_j_>.ja _T_-- t I ^ "■ ^ ' 4jj1jjJ1 SjULl Lol 
<? JLij SljJJI SjjLm. <j 4JjL1__Lq 4__u__Sj _l_>j_p- 

JL^Gj t(DNA) _£jj_J1 _)>> <i ->JI _. <\ t u") Jaj-_ l->JI 

.Double Helix 1 nr I <^> o L_i_jj__>. jt L_JjJ >L___i 

4j_>-j__JJ Ll__j __Ulij <4 rtll ______ I j__2wlj JL_j 

*L__t ____ 4__dL>J| L$j JL>jj __-Jl 4_ii_t_J 4_x___JL_jJl 

_^ 4 | j_____j ^^jli-Jl ^\ , ,i jn_H J^-l>^) L^jLljs- 

4i__j_-i __, ii4 t J< miTI 4__iL_ j_j__ 4j_Cj_4__j_. 4JL>. ___3 

4__>.j__« __j_j t (DNA) L$:jj-JI u >> * -kJI \ $ \ « t.ii 
L.L_>.fj t(Chromatin) (j^L_,jj_£ I j i^.n u?>--' ^ ^ l ' ^ ^ 
Ul . (Chromosomes) __jLJU___JL) L__j___u ^j->4 

-___i___t_) j£_J 3jL_-ljJI 4_ii>J1 ____ _L_j_p_ll _'_-_- -iJLC , ^tjTI 


! j> _--.l 3_l ^j_-_™ L-aj__ 

. <rd j , \\ o\ (_>J| 


4jL> j 4_jJL>. Lal < 1 j t-i < ^jj-juj Ij 4_i__ I g j*4 J)L__j VI 4_jliej2 ij->J <_-Jj Jj-jL-" j-o 

_-I11 5 j-j g„>J1 L}L_~ Lol (oLlLu^s 4_jjL<u _;j->J u g 4 (Drosophila) J_*J1 

4_jj1jjJ1 3jLU (jj . Lj t,„_.i^ J)^*}_jj Jr-ul (_Jj_s___J j_i_>J1 4_cLLu_> __S ^ J-i_.j-.u-j 
j mif U>_^ ^ » ^ t>° OJ--- 5 o-_-jV1 LMi- 4_i.Lv J£ ___ 3jj__wjJLl (DNA) 

j___tLi*J1 _L>J _)_C 3jL_C J-&J Ljj j_>- _. 4-t-uJ Lq JjLCJ 1 g r-fl ^ i s\ \c t^-jl --<a j,-" 

1 a *\c <__j\ _uj_-_>*J I o\ <gT j—oj-j^ (<j_c_jL_ < Jrul j_c i_ujjJ*uL__j t^Jujj 31 — 4____JLl 

(oj-^Lj T , Y) oljLJJtl *j___ -l^L»--- 1 cr-^ T > G > c - A ^J-=^W 

: 4 — iii n \ _-JL_J1 ^_-_-_>JL t p j £ " Mi o J___>- J-wj jj-J-c rn 1 jL_ <__iL__jj__>JI 
jjlSj 4j_L__-« __J1 -G 4j.u, Jo_iJ! Lu- Op* TCCTGGTCTTAAGGGCTCAAA 

(jrU jl ((jJL-Jj L_UJ_J1 (jrt_J 4__l uiU J-L*_> Lo J-Aj J " d J-LX l__ _*T 4.. < (t _c ^_J 
3 JL_>1j 4ui_w ____ 3_j_>.jJLl 4_jjIjjJ1 __.L_4jJulU 4_)L__ L__tjl jJ j i^j-ajjL^ __*jjjj_jj 
jJL-J J . _£_LJI ^UrtTI >o 4_jrtf i r> 4jLq____*_*-J (jj_jLo C-all Llc„lm->> L^VL>. j-« 
L^L_>. (j-A 3JL_-Ij 4_jJL> ___ 3_j_>.jJLl (jJjjjJl ->Jl l__j_j__>. Jj-3 ^j,.,,q_/ar-4 

*l * _-I|j_- (jJj_rtJ (jJj-i__J1 ^ (,i__>J1 (jt 1 rclr jjj ij_Lal 3j___c _-J1j_*j ^__i_>JI 

n *i * l-jjLSj I — « i n *>JI ___9 Jaj j ->1l djL-^J (^-i-LJI J^J-JI Oj^j "< ^ L*>i — >. 

__i_- L) j-j_4--J 4_jj I jjJ 1 _-jLajlt-c.il 4JjjJ_JI 4jL_CJ1 aJJb ^jL-5 ^JjJJj .L_jlj___«jjL_i 
q] jj m*iiTj t^j-oLrsJI 4__-s_jo 4j l_3j__- Jf» i^LjljJI (jl___jV 1j 4_3jJ1 l_jL>.jJ 
< t m i m j J_e ((<!__* 0 • * * ) 4JjjJ_J1 4j1 "i<11 dj_A 4_l_L« /yi __^j-jw j-a-jJu jj-^*-* 
______._' 1 Jl£»j . 4_jj 1 jjJ I _j1j__I_JI _>_alj_Al 4 j..<t i.iu Ls Ijukj JuJjJI J_J_J1 _jj-jj 

L_g i « ... j)j£j _-_J1 (DNA) 4jjjJL1 (_. t -Li.-a" __J1 l_j! j__j_J1 -jla jj"i<T1 ^LJLJI 
4jJJ-L J-ol jjJ 4t jj^L j! 4_t_L_a_t_JI jljll j 3jL__Jl u-Lcl % n<VL-' L_vjL>. 

. ^ jJ->- ^L___j1 J£" Juu 4_jj1jjJI 3_iULI JjJl>oj l__cL__j ^L_jI ___5 >-J-L>J 
(jjjj «3j___I_tl» 4_uIjjJ1 j___>L_j_J <_-_jjj_J1 1 lu_ 4 j,<_.u_3 ^-ic ^LJjJI (3_u1 Jl_j 
3t Ij-J- _-_?! _>-a_J i^LJjJl 4_->-Ijj ___J1 jj_>aVl L_-.t-.-o1 _ya J)l : j_^jJL jjJ__>Jl 
4jLL_J1 3<i1j-_J1 q\ .3«i1^__JI 6iX-$l -rj ~- i^Tl pjg ^tl Jj u, t ni .-r 4 3j (1 miTI 

^14 tf 1 1 ^jjloj-a Ls! *4-a J L_J1 j-g__ii _M J!>__- 4J_Lc>s ^-^J 4_jj 1 jjJ 1 3j_lJ- jJJ 

Jj__j V JLe j! 4(j_L_J1 <-jI_U jl Cjlj-uir __J1 JlLxu JL__ 4j1 7\TI <? J4J -c_t_-s_u_J1 
-_4 l^j i^tj l_4_c L-j 4 jii j^j CjIjjjJLI J--C 4 j j*\ T ^LJI j J-oL-JI ^__J1 _J1 IjLil 

*_>»-' j j ^-J-*^ J-Lr_j (jia-u 


?-Vj„w"i II i_9 & n l._j p\ t.ihll p_\-_i __9 Sj$_i cy&l :6jJIj9JI 6 jiu&JI J_> 


, " < «i c J£L_u 4_JJ~ J_i J--1- ___■ < hc.\ <>Tmj j_tl__ij SljjIjjJI 2_LU <j1 

_Jl (jj-4 0 ^ ' ^ O -0 ^^AjJ^? 1 -^ -J-=- t ."-ir.l ( ^ *i j (_Jj->- r ua )\ j£> (J-lS ^LLc- 

_J1 J— ^J A_L>3 4__j___J ^JJ djLJb < f 1 i *i 1 1 4 J-U f J i£(_£j_>- _)J jlj 1 , i 

SjLU (-________ 4 jl r jjlaj Lo (*_fcl j_a oi . 4-u_l i"_<a 4_SJLjj (3jl>.Ij 4xLu 

jl 4_*-_iU 3_>LU (jl J_fe (4_l_1jjJ1 3_jLU ^aiM uJ j?) 4_ijIjjJ1 

wJJ_ ^Lbj 1 4 1/^1 SjUU 2l_UL 4_L, 4__j___<j (jjSo l__*j ^nmi l.iU 
4_lL<j_jlJI _> ju_ ^yjLc _-_j — _ _j i Lj — c jj cjIjJLI (j-Lj^ — « LloL. ii v j Lj»L_- ___ 

_r__-_L_gJt1 j_~ 3j j j _ 4 Cj_<i_3t_j0 4__tL>Jl 3l jj J->-1 J (--- 4_j__C Li___J I 

(jL_ (II 4 jU r ^Lu! £___*__ , 1 Jj_____>- 4JL_- _---J (oL^jjJ-l) 

Jl_3j i^LLa_-_^l ^^L_-_>1 J->-1 _>_a ' ^ *^ _)jl_-J__J (jjj___T (jr__u J_1^_<j _JL__ 
(___ 1j-____L_4 jl L_JiL ____jJ igU _w0 £j_J1 Lub _)L__ l_l 4jj__J1 J_____>_ 
L_J_jl_ L__uj_- _)__ 1_l La? t 4j j 1 U 1, 1 4____tiil 4l<__. jl_L~ Jj___jJ| 

(jSLcJ L_- jJo_~ 1 , J-j*-_lJ1 _) l_La __Jj jj.j>> >JI j-i- I (j-uj. a _ya (- 1 1 traj _L_5 
Jl_J __>____. JUj_-_J1 (j_aL **< >.V1 _>jj j->5 _>- JLl_J, I _)J_Cj _)1 jj_ 4jj_j_____ 

^__1 j__. (__JJ 4-_v ,.,nr, 11 4_u1jjJI 3_U1 ___e U__>JI ^>L__I (»jl__ _£_jj 

_j < «J 1 a J__o 5tJ 4 Jl >JI cJUt ___ij 3_L_jJjJI L^__>J1 (__S 4 a-_j__>.J 

(jj_o L-^jlIc. _dJ j ____ 5jjJ__>JIj t(< *i jj— t_:Jlj l^*il) Mutation 3j nU tL 

jjj L^J __jJ1 4jjjj___J 1 c_Lajjjj_J1 J__l J-c_- <"< 1Ur j C-jLloI Jl_ o j <i U 1 1 

lJJ_ Jl__-' 4__JL>JI 3L-j__- _-__ 4 ^ (jtl jj — 4 Vl _____-! 4 — _Jj-__ ___ ^_4_4 
J_J_i J_-_- 4 — _ — u_j ^j (_;jJ1j U VI ^c-J — 1___ _)__. Jjj «hU (_>- j i <gU 

ijjl J1 (j_3_c___>- VI c_<--l i/ai 

(DNA) ^ljjjl SjLU oL- c--_ill jt ____U__JI 4_jU_. 4__L__VL 

L_ L__u j j-jJ 1 j a 3j_-j_l_* 4_c j_-4-5__4 gt" 'ul 4 — J_>JI J__>-1 J __ — _ ^__>-j_1j 

_jL-_- 1 i^i "< ,. _VI _;j_ (jj_-j jJ^U 1 q \ m _j jjl l_J) __LtJjJ_*1 1 ^ j *3 Lu 

4j1 JljJI ___ 1 0 j *^ ^_b 4_iijJlj jL_j___*__J1 4__JL 4_iU_*J -JJ_ f^-_J (3jjl_J1 

Jj____jJ1 (-j_jJI t^j_pJ1 o ^JI ,i "<j L_c (_J1 4-jjjJLI DNA 4_-v_>-j3 
__LLjjjj_J1 £_l_<u>. ^L_jl ___ (__JL__i |-jLir, _< nj (_;jJ1 (I .(j . j .^) mRNA 

.(Y ^j J___JI) 4jjii-J1 


^3*1 j ?M jj-mJI 


__Lul_CJl _r_J 4_u1jjJ1 oj \ - jJJ I j \ \ *s L_j__ <_JL__ (jl __J[ 3jLiVI jJl_hjj 
jyi 4_jjIjjJI SjLII 4 * j ,U _-_ __»}___- _Mj _J~J1 oLol Jjjl_*JI O^ii i4_L_>J1 

_._- cjAs) Sjls-IjJI 3 j j <i ^JI 4_J_>J __i_j___J1 jju_La «3 j-J1 __L__CJl 

_)_<- J-LuUj (_--J1j 4_^_"L_JI 4_)L) j) ,j7 jj _J_WjJ,| JjLjJI -jlj-« £J J I _JjL_J ( J rt ( M A 

. 4_ji_- _)jJ-a ) * * __I1j_w 

(jL-jyi ju__ ^Um.iTIj 4JL__JI 4_j_IjjJI jljll 0 ] 4joU,TI _jj_tJI c mjM jl-j 
t tf . t ;.'i<" fd_ 4_l_LJI 4_UI ___. pjt ,.r.TI j ,..TI L-t 4_UL __M_JI _>_. ju}_ _ 

<_-j_- U-ljU-J 


_l__vi 

J-JI 4jL_ 




V 

\ 

__i_JI L>UJI jjl_ 


V x \,t 


_Jj_*.jJt1 _jL_jj_»JI JJL_ 

4-ulj^JI __UI ___ 

r 

\ * 

Y • 

__L__J 4_ i> __UI 5 . m.;TI 

4______JI 4_ulj^.l 


A 

rr 

__L__JI Jjjjl 


___--.-? -.jL-ri 4___)U Utj^lt 5 >Jf > 

4 "4 j_c _, <J r jL>_l (____! _>4 l_j!j___ VLj t 4\_JLin 4_x_jVl 4_j|jb ___ 

t4_u1jjJI Sj> rt ,"i Tl JL*j J__-_JU j___*__M j— ij t Jjji-J! L^__jjLj (___ 4_jjL___ _ I 

_)1 . t.\V1 4__j__ Lo_- __*>__- VI J_" L_J____a _)jSLu-_ JuJI ^JLc _)! L____1j JJuj 

4 4 _______ J_L_JJ j-a__> Jj_5__u j___u (jj—dJI Ijub 4jI J_> _Jj i l ju_ Lu__J __JI 

(_5___J1 ^Jj__J>1 __JJ 4__*_j__ _■ jj_ _JJj J_" >L gj M. iTI jj U*iTI ___ 4__1 < m _j 
__-qJjJ1 J>L>_VI I J— - .^j^-_iuJI (j it *> "r I T 4_uljjJ1 Sj__L__JI J_w ^jj___c (__„<.,, . u.11 
4__jjL_La _>-i-4J SJLjJLC _)Jj__ Ju-o jLuLd 4jj___jJI 4J __) j 1 1 ^J _$JJI --jIjJI 


?\ifjg i II ^"_oI_-j (Dl LJ-bJI (D±SU ,___ 6 J9J 9__1 J9JI Sj___JI 


,j M.r _>-L_J! 4j! jl. ___ jl mmVI 4_J! Jj^ jj jJb jLsr j_>J __aL_-_-_>L 

Lo ___•! ut j___j t g L>-o j ^.,1 1 ^ic JL*__~ ____ ^ ^ A * • ^Lc _x_>j____-lJL)j 
j j j< J< 111 1 ^ < <■? cloj>. ((Periodic Table) j____>_____ lSjjjJI JjJ_>Jl _, * r„_j 

^1*j j-_- (_£ jJI £jj___J1 jjl___Jl _-_ j-u£ J iri> 4j (j_-j i3jULl 4 t j j U ^3 __)_ 

____ <,r< r <if 4,Ia.h ^ __ L_* __j_i_>1 j_4 L^-ls Lu Zj j t-r< a J__.1j_a ^l »L.^-jSjj1 

.4jjjJ1 4\t't? II l_-I <V(X1 1 _ 0 d>! (j-4 __L_l_u L4J jL_j *^L> "' Jl *"*L_>J1 jjJoj 
_>_s1 j_>- ^__J 4__j__>J,l 4j! Jl_J1 J!Uj j m< r j_4 l__J! ^jj-JaJt jL- IjL__ « t__SL-_j 
(Nj <4 J — — 1 T 1 SjUU t<-^--J <j(_U 4_j| jU (jrtJ J<_->- jjj-iTa » 1 1 (JJ--JI (jLs 3jUI 

__.! Jj--->j-1 <>j ^oi ^ <___ (DNA) 4__p|jyi s_LU ___LA__^L ___>_; 
^ LjSH J%± JxiL_r J____j L4JL0 ,L*-i-VI ^j_-w <__J1 2L_ljyi 5j A AH 5,1 j-_ 

j1j____1 _}_■! *"__j_J-_~ LlJj__9 j_L<_11 j-O -r i r^J JL____ |j__gJJ . 4_j____Lll 4_Li_Jl 

. 4jj__u_JI 3L_>Jl 

(j.m mMj-a» jj___j_!I 4___15j_j ^ ^V ^_L__ ___ 4jLo_c5 ^jj___U1 !ju jl__! 
(NIH) 4-oSLjwqV| 3jl_*__JL1 _jLVjJ1 ___ 4 >■ ,^11 __il_jJI j_$__JL1 ^ <<(j_Jj__* 

___) 4_cjj__ 4_t__L>. 3j___-__ C < <„u __JJ (JJ-cj 1 j ___>-L) 4jLaj l__J! ^Jj.-u U <^>JJ 

l_JLi__j . jLLJIj 1j___jjm_j i L_o_l! tL___jj__ i 1j".\_o| t L_oj_>-f ____j <j1 jJj 4___u 
jl jujj (__-J1j __>L__^L>J1 _d_j _),n gi Lu ^yiJI 4__oL_-J1 ___- L__* j> ___J I _>--ju L_i___j 1 

(jl £t___>ljJ1 _y<5 (j-U i4__uljjJI 3j___-____JI J_~ ^ljj (j-o 4__jL__> ___vLj| _>__ 

-jL_Cj____JI J_l_9 jj-a 4_ljIjjJI cjLojJLt-U j ______ L 

-6-»-' <'*> (jJ (<JL_JI __lLojfll_-. 

____ I _ jlr J j_u___>J1 ^cjj tj---J1 ^jL-JI (jl L-JJj __lr. J_JjlJ1j t 4____>L>Jl 

JjLlLo ____ j j_o (_^J->- C_oj_l_Vl 4^ j <1i _____ L-^aj_ j '^.'-rJ 4j_oj_SL_>J I __1j_ ^ l > JL1 

. ^JLJ ! ____ (j___-LJ1 ^-j-»_v. 

__>U1j-J-__- jJJ-UjJ <"t r ir! 4_iJj__5 3j-_-_- JLu- ^L*i-*J1 £ _________ I _L__J 

3jj_c__J1 J n 1 o! ____) 3jj_d-jJL1 3j L__J 1 j I Sj- 3 LlAj ( Lu 1 j j 4J J t _) 5 Ju J_>- 

l.-^tj^ LU___ j-___l MDM2 4jjj__i L^J* hi,^\ ^\ J-L-J1) 

l. 4t.U1 4___jj_L__J (j_"| ^j \n~ < <i *1 Llj! j ^l^j IjLdbJ *5jj_-_JI (_;_-_,! S_j_3-jJLl 
___! _-_____ttjj t Cj L Ij j >J 1 (j-_j 3jU J__>- ^lj-i! (__-_- Jj — __-_>JI --LjjjJLL) 
. L_il Jj j L_u_y 1 JjJLAjJ oLl5_J1 _»__-b ^ J______uJ _) ! Jj 0,7l niU 


^jljTtll J_-_J»JI 



4.u >- -_iiL__>l Jh_)--» 6-^ ' _JjJ1j L_ljIjj J—-->' jLail Lcjj J-Uj ;( U ) J_l_2JI 
ji __JJ Lpjp '^*J j i j ^_i__J jLaJLJ 4_>__J_,I 4 trhj^JI (jjj SUjLuuI MDM2 
^-lc (j£j_>__c_- *_>»____. I 4 iojj-JI _y» jjIVh c?^' (Lr^ JhH 1 -^) Jli>_ L^— * 
_>_oj_l_JIj -__L_a_JL_- 4jplSHJl b>L>JI L$-jJ- Uj MDM2 ^jjj-- j_4 d_>___±_ j_4 j_l£i 

jL_J| jU^J LlAj .4 I i g\.\ JL_L_>. VI 4___Jj$J j n< _-_i1jjJI JjJUtUI ji <_r* ul r' IjLAj 

2Ljj^1I ^JL. -* l?--* 1 JL?-_-- > -' 1 J- 4 a *' *> J- 1 ' ( J^-*-Vt L_j_j1jj Jjl_-_J 

_Lj^>L>. ^ _;j_>-J i Jlj > Tl j_4 £jj 4_CLl*_> J_> 4-Jj j _ 7 J1 -ii-L-^l 0-1*3 .4- L l- L jJI 

II ii r7<"^l £_£_m_4 J£___jj ijLlojM-JI -.-CL--A.U) ^y-JI MDM2 aj-LiS L>___j 

L-llj ni <il jSLi __-_^ 4_L_jJj. L*_> (_fJUL>. <J-«J-* jJjia- ^yiijJJ L-^i <L_jJ_J jjLiS jt 

-tjj^l 3-U__>JI -U_J_>jJ_ i jal Mi"^-fl 1 J-^J f lj___>.l 3*1 j-1 1 *i <1 *> JL-J ._U->JJ 5 j-<J---v4 

.(Alkhalafetal. 1999 -_>j_.1 j-L_jl) MDM2 


v 4yj_wj1$ 4___1 ( -l JillT i 1 oilj^ f«f ^L-ji^t «jpi -_1jp- 

i * __JJ V • ^^JLc _£jm_*_ ^cJL_»Jl __J_ 3jj_>jJt1 cjUlIJI o-* La 4JJ c-jL-? IjJ 

4_jjIjjJ1 _oU1 _jL__ CjIjI j «Mj J-4_>JI 3 Cj1__-J_>J1 jr^M--, L4I0 J*s *n L_9j__- 
<l__1j_>. _)j__Ju X , Y _£j_L>o _)L___J_M L>A_~ (j-* 3 jo_lj 4___- ___! 3_j_wjJ1 

3l 3 < 11 U 4_JJJ_J I _P_l_c__Vl (j_-i ^_gj_>. O- 1 ^jL-ljC. L4JL-I J$ t.5j--i_3 j M, L_<5__5 
0)! Cj _J_5J__>J ! j! ___lj-_>.*_?1 L_1I_ _jL_-/sLj ((j__4J_) i_j_)l J_C. (_^J__(J____| t( j-_U-' 

j? LLjjj^j (_-p-AJ (j I 4 Mja iCjl <i K II (j_o _3jjL_t_a j_u_. I JJuC _, U 

1_JL_b (jL_9 Ijl_Laj .4_J_>JI Ji-I J) 3jjL_=___4 4_____jJ__j /^C ^jj_____4 0.5^ LujJj 

c-i.i,.t.H T1 j-di L>L_>JI __J_ 3jsj_>.j_11 oL_jjjj-J1 ___a j_-l^H _j--J1j ^ >____>. ^l 


?\;nw"ill ^ 6ul_u p l i_jJ_JI fO___i __9 bj$J $A\ :__ylj£jl Sj___idl 


4j j r^i r 4_j___ L^Jd- Jj*-»_j _£jJI j_4sj _ljl___4 jj-i 3Lj 4_jJ_>J| _jj£ ___ 

_)L__ I j-___fej . 4 nUMI j! 4 i>i_j_JL-'»' 2bpLSJj 4_jJ_>. j| 4u jj_>- 4__j_L> jf 
1 <i j '°> < ii 1" '■te-j L_$jl j_lj_. ( I ^ i ii 4_j_1jjJ1 3_LJJ __1 r. (_£j___>u ^ < « "*J1 L^L>- 
_j| u^' *j • 4 jl - J£ J_U_ ___ 5Umi fTI cjLjj^JLI 4_i__,j_ C..-L--»- L$iu 

J_*> <j1j t4_jj_~ cJaJI 4uLa l_)jL_j La _-JLc (_£j___>u ^___z*J I LlVL>- _j_4 4_lL*_. J_i 
4 „1~i V a LcljJ? ^_J_I3 J__ LLjJS-lj * 1jL>-1j Li-UJjU J-5 _ 1 _-J-C »J J__ 4_jj_C 
( ^V1 _____-* __J1 J_l_u J___ l_ ) L_jjjj_J1 _Jlc (jl_- 1-J-->L-.j _jrOjj_J1 1ju_ _j_a 
JJuJI 1 JL-b _j_-i J_3l ____ (_gj" V> _X__ 3jL_~1jJ1 4_j_L>J1 _jf j_4_1 ^Js-l J ___ _>£_ 
L)j)-— ' J_3 _-J— 1 _j-Gjj_JI _j_4 4_Ll*_4 ^Ijj I JL>-jj 4 j,,i.i._.*J I 4_J_>J1 _---_ t^_jr <M1 

(^j-i-i Lcl j_! j_>_ j_i__ 4jj_jLSjJ1 LM_>JI ___ Ul .4ujlL>J1 4__lL>J1 _>__ 4_uL__ 

j___>uj .4jJlL>J1 J I 4 j i ttl 4_J_>J1 ___ L__L_>u 1 _-jJ1 oL_jjjj__J1 _ya 
J-*-JJ 4_jl Jj t 3j__1j 4____. l<jUj ilii" ^jj V 4_jj^_4 c__lf 4_l_U _jl __11 3jL__V1 

J_L_Xu J - o- A J CjLjjjJLI _j1j k 4__jJ_>- J_" ___ L_^U-u,l"-uj 4_jJU___ ___ j.-l-i ^ i j-_uLu 

4jjj_jo J_j_c ___i >U .j..o< i JL— Jj-^-* <j|-- Ijl^Jj 4__jL_ 4__JU x__4 j-_4_4j ^___Lo 
_4_OL&j _jL-~j'- T 1 *— »J— « _-JJ ci5-JJJ 4_«j_x--j ^Lu __J1 j_> JL__ iUrt ^ 3 J_>- Ij 
4_3__j__j L_jjL-?eJ La _JJj__j i4_uLJoj__J1 ^j-olj-a VI phtn C___?ej La IJ_-J 

__L__*J1 < MV "II _>_>1j-__o l L-^-Loj 3j jU^JI 4__jj1jjJ! ^j-o I j-_<s V L) 4_>l — l__>^LI 

. *_J _____ V 1 J __^L___-JI ( j__>1j_-llj 

?i§ jl-t ^yj&l ^t^ri ^dMJt ^tj^lt^ :j^Ut^taiUj^_>9 

_y3 Jjl_ J JL_. Jjj_>.jj _^J__S_jJ1 4____4-4 jj__ JL_ 3L_>J I _jj ^___ IjJ 1 _j_rt 
/ys Jjli) J J___ _____ (_5j_l_>U ^_utj_>JI j_4 \ *.J _jl JL->U J___i__J i _J Lj J ji 1 

mL__>vl_: oL__cji _>-—«-) _JLl_ _>_LI ^Sujj-o < — __J 1 jjL_t___ V __jJI —jLjjil 
J_ U9jj-ej j_^__ (jji__J1 ^l m> __Js 4_L_>JI l_jL__L_CJ1 _-_jI Lv« jlju jJI) 

_jL-_L_) _j I _jli___b jJLl j-cj . 4jjj__« l__Jl 4_jL_4 C_)jL__J I 4 i)ijML- _j_<S 4 J 1_. 

l_jj1 — _u La o\ — J>L>- j — a 4 — jJL>. J__» ____) (_J j___j (j-J-1 — olVL__fl) _____>■ 1 J j_J 1 
j_____1 l_jL_1j_j_>JI dJLA ___ 4_jj1jjJ1 3jU1 (jL_£l __JL_JLj (4jjj_™ ^j-o^L-a T 
4uj___u ____La__u _ £_j_L_JL 1j——j t_jL__)j»L! 4__u I j jJ 1 5_LL1 (j_c 1j_j____l_ 
JLj__jl_J1 __]} 4J_> 1 i ii j II (j-c IjLi 4_j__JI ___Ij_vJI jjiaJ Jj-j Jj-OJ ___t1 (jjjl J 


lyjpjMTtM jy___JI 


(_-j--f j__ ^jJI jJubaM (j\ _;jJ LljL_l t 4_uljjJI C.I jUtU lmii-wj '_>^Jj 
jJLjjj i4_u1jjJ1 3__LM j-X IjJLjla ljL^>- _£j--=J (jLcuuyi (j* JJ U" 1 1 ^_L_J (_fl 

3j-J_- J_l 1 ^yA \ J_J___JLJ J-J->1 4 J**1 I Jj 3j_J_>-_ _-J-_- _Jj____S_U J L__M j l I ___> I 

. jL__j}LJ 4uMjjJ1 

L__ j*___4 «UJt > ^ 9n*JI ^j-lt* 5u*-fc-f *U*_*_>f 

(J_SjJ_J1 __t_£_4_a £C_l_J__L_L__l 4_J_1jjJ1 5j Mltl 3c lj__ £jj____uo ^-$->j -"j-~e-4J 

3j_l> jjl L^J < " i f& _»_J1 4_L_J1 _)} . 1 ijlr 4_J_-L- _-_)L_5 3j_u__ jj-«! (_J 3 I Jjtj 
4 ni a \ ___jJ1 ___j _}-__< LljJ Ij 4-_jj_J1 1 ^ j °i jJLu ___- (j_L_* J_L! 4_j_1jjJ1 
IJl-^j _>__L_>JL 1 _)__t >4 Uj mij 4_JLjj___i 4_>j *K <v L$jLj i^— Jj-M 4__jU t j J__u 
_)j>_j _* Jl__ 4_j_IjjJ| 4 t 1U _»___> (*^_- (jl I u_ul jjju __L_-_-ljjJ1 _)_q ^jJJl 

_>- _)_*! 3jJ_ljJLl1 cjLajJUJII _-JJ £j_>.jJLj *<_jjjj_tl l__£>jJ1 <__ JLUI 
(j^JL—JI j_»i 3ju__T La.*! *1jjJI <-ll 3jj_-!l I <^ a <* _)j*Cj < » 4jL__ £jj_L_JLl I j-A 
3_u j_>- 4___>jL>- ^__oj (j_L$JLl _)_o jj_j__ jLlLaJ. t _$j-<r_-J I j*jjL_J1 3«. IjJaJ 
<_jj__tl _)! -iijjJtJ.I _)-*_ * 4_2u L__J1 jj____J| JjLa- l^T(-j->Jj 4jj___jJ I jj_t__J 

LJL___1 lj_?____ j__ _n_jj_« _'l j__j ___ (_4>L_-yi jl__>_j _M j______ JM__-j 

-_„ 1j_>,j_Lol JL_J __j_ < ( ntl <_jL__o _JL__) IjJLldJ _>_JjL._M 4_j_ I gj^ lj < « mij 

(jjjJI _)_ 3 L -_ — Jj _*1 ju_l_>uj 4_bLt_o }____ Loji |jp_ _j_-0-_»_M _}LJ1 J_! 
Ij>i__>1 ^-Ul -U__»Vt __M_UJI 4__j__ua 4_j1__3___jj j _M L_L___j ___ j j____laj 

__jJ I ^bJJI J_j___j _>_U_» -dJj jlJ. ^L__J1 _>L» ___ _)_*! _>_jul_ (jJLllj L^j_o 

_)j£L>-u-_> 1 jSL_bj i4_jj1jjJ1 3j ^iTI J^- ^jj ni a (j_o 1 ^ jlr Jj___*_>-JI _Jj_>. 

j___» _lU J_j (___-iL_-i J___I (j-4 — _l_jj_a jjJ_<j_r_u ^J! JjJjJL «_iL_yi 1 K <i 6 

^Jj (j-4 ^__>j 1 q]a |jjJu__j1 __JJ1 4_ua LJ— 1 1 __t^L_L_Jl Ju J_>u I K <i o -c-j_-_-_j 
(j-W-J (jrJ-J __Jj__Ll1 4___^L__ Ju JL_>u (jSLoJLl (j-~ jj^u _L__J_ L_JJj__>J . 4 j fl| 
i(j-*-iJI J__b1 __ 1_jj_oj ^_4j__jj_<i 4ujI_Loj —JJjj l-JjjlJI -__o 4 jnjjJa _*l JjLJUI 

_jj-----I 4__£_>. ^.JJ jf _Uj^__nJ1 __J1 __tl______j_ t Lj Jr>_- jJLI _)L__s 1 j_5L_j 

(j__oj (^«j ^jLjjjJL >Uj (mj JjL>-j jj-_»-xj _-_L__J1 *_j|j_i>JI (jj—j t j ( (i 

Ju J_3t_u _____ Ij jJ 1 ^Jl_6 ^.ui* _L_J . 3 J_v 1j 3jJ__5 j_>a 1 Jj____>Jt 

. 4_l_ (3i_- _;jJI (j-ojJI L__jI L^jjj Jj_*l jL_uj)?1 (jlSLo 



? \ iO_*ill _-..*&-* 1_Vj pl v_J_JI p_u__i _-9 Sjjj _-t>l /-jjljgjl -jj-lujJI J_» 


l-«j<j_jJ -UJ__>JI i_fll mm<_M J_____j 4___i__-_> ^jL^yi ^J_>. Jj^_".j.„ Ui Jj_ 

1 <L__^j_ilII _p_lj__„ _M 4__*JLji__-j 4jEx,_.rt m "im Jjkj 54_uljjJI SjULl LjJ^jJJ 

j_j__>L_>Jt 1 Ti ___9 L__t____JI Jlj imTI 1_j__ _>__ 4j1_>_M (jj_o j_a 5___j_jjjJLI 4__»L__jjj 

. JjntlTI l_jL>.jJ J___1_j j.j*"i" L^j-t-u ___JI 4____i__JLt _j1 l__jjjJ1j 4jjj__»- 
1 fl j u <> JjJU _jL_m_jV1 ( .<j'*r>3 ___JI (j-slj-d _M ^J___ua _j1 _}VI L_jj-_l_~ lL>L) Jl_sJ 
Cj_J__DJ___u ^ljjl _)-^ * 1 _---} JL_>JI _-_A L_4-£ i4__U__t_/J 4_jjj_j- J n r J_L>. __Jj 

JL>J1 ____ L_j_i i(j_-jJLI L_j|jL>.y 4jjjjo j-o j_j_> I _)jL*_J _£j-~I (jLp-l ___-j tj-jJl 

4j1 __Jl L_il___uljjJI ^cJ___«__~ l_jjL_-I J_J_ « *_£j__>._M _jL_3j___JI lI) _'__>. ^kt a ____* 

L__*J L-jljJjJLl O jL-_ _j|j (_J___jVI jJLc 4_>JJpO l__J| _jj_Lu JJJL_J J- 1 _____ JL>JJ 

_5_Jj JL_ 4_JJJ_0 _£l < (Jl^iJ JJ_>- (_jf _jlj <_-_}Ij03 ^-_a_>Jl (j^d- 4 0 jl u> jjJ-O _jt 
_-j_ Ji_*JI Lol LlijJLl __11 (jjjjj JL_) L__l_JL_-) Ji_>JL___ i 4-_______*->J ^_1___ __J) 

(j__lj-_-lj 4 . ( ■ « _■ ( (it l (j_oj__3-_T 5jj U-v. Jj_)1 ^jLjj __JI _>JjJ ___L_ _£j____| l_)_)jj_ji 

(j__ JJLj VI (_ _-tj 4 <i jLull l_)Ljjj>JLI _j__. (jl__t JL__ _jf __J__j (j-SL-uJlj *_-___] 1 

. __j_L_o ^-__>Jl <jj_J _-J-=- 4jjjjo l__J| _ryL-u 

(j_S _JJ_Cj__u 4_U IjjJI 3j_____JI L__Jj_>- 4 1 ( iiL ii J 1 J__l__jt_>S _jj J jJLll __l_5_J J 

4____ _M _jL_ l_j_L_bj ^(CD-ROM) j->.1j -U::^ _ (j_-j__ 1 ^ <j>J-j _>__cJLI 

_-ic i(jVI JL>JI _-_-> L__ ijisjJ (jJ ^L-ojJL Jjn"( t«tl p.LJ_>l \ ^y ^juiM ___JI 
-JL^jJjlII 4___j_J__j _3Ul"<(i Jj ^_J Vl 4 t i i U j jjLSLa (j_cj j o 1 1 1 j ^___ VI 

( j_pj__JI Ijla _____ SjjjwjJLI __ Lo j-Lt-l I L^_ojL_L*»j _^__jjJL1 -_jL-jj_4j 4___juJLI 

_j__s_xj 4 " » j 1 U j (j_ojJLl ^jJt 4_£j_jl_4 J____J1 _j_4 _jj__j___ __JL_JLj titrt <t <it,l 

( j^sj___Jl _____ 3jj-_>.jJLl L-iLajl t tL L^__jj ______ j ^jJijjJLl 4_jjjJL <Uj ( (i ) JjJ->_) 

(jJjLj 4-)l is\ c (jjajjj.1 4_jj_« (_luL_> IjJ Lo ^LlJLI <■ tj ,j,-_JJ _/_p_o-_uj .JaJuL*XI 
4_ijjja J1jL_t_L__.l _j_a ^LcJjJI (jf> ^tj-u ( Jj^ jj_ :_)_?! _5jj_>JLl Jlj_-_J1j .V jl 
j-ui tll CjI j-L-uJI J}L__ j_j_j__5 jjJ__j J_l___>- Jl__J 54 «a jl„ <■- 4_jj-AJ 4_i _______ 

^Lu-JLl l-jLjjjJLI -r 4 nUUi ^.^AjjL^JI Cj\ j^",tl ^__J_ 4 j ,XU1 

(__J_jjjJLI L_J_3 jt 4_jj1jjJ1 4->JL-JLI ^ej__. __<i (dj JUJL> ^Ll JJ-L-J J--3J JJ->JL 

j ^l jj^_->J1 *-j_-a -wj t(L-_a-)j__lJI jJ--il) : (Gene Therapy or Gene Medicine) 

4 ojl ( (i Tl CjIjjjJLI ^jj CjI jl o r __.-_ LajVi ( «11 _jL__a_J1 j_jjJ___3 ______ j_^j_jj 



___j-j^i_o ^gj y j tjj__--l Jjj-J-> <-*JLLAj t4 IU« U CjLjjjJU J_* o J_=t__J 

iO-Jj^Jll ^l-j-ol oLoJL-j t,<t\ La <-JJjj 4jLl<__U 0_jjj_<JJ 3_j__>J1 3_iL_.V 
4__jjIjjJ! ( j__>lj-<_V1 j____*jo 3j_j_l_> CjVjL__-« u^jjJa j-^J j__4 CjIJu Jl_5 J 

4_->JL-_o J___-___« _---J i^L^jJL L^_Lq ^_i_u__4 J--_o JL_3j J____J__Vl ' 'j '^" ^__JI 

l_J_> oLjJL__3 j-J. \ V," < nl (^-J-c 3j_j_j__> VLaT jj .iUj cLo-LtJI (jL_i jli_>j. <.,J1 

^LJj-JI CjL>.j q t-> Cf rtji-KJ Ijl La -__j_*j Vj . j____j__aJ1 ^-.Lc cL____JJ O-JjjJj 

3j__L__JI J_>- j I ^-_sljJI j-« j>_CJj t L___j-_JI jj-cjjl (____ V <jJJ j (jj <i _-_3 

j)lj — t--<T C-6j_) --j_4j___JI 1 JJt J3J LU_j1 ^ ^ < u J JL_9 4_u1jjJl 

, 4_t__ jj C-jJL>JI <_J_J1 



^i¥inin$ y__t\ 
"d nn\in"n\ ja* <ut*$ • <uy<*4\ 


t_ t>xa j r (j^aUsJl ___* j—ju Lo _>l 

_>jS_j <__JI j-_- _ I <j_. T • *\ ^Lc _y» jul j-i-a 

< 4_uL$J 4ie-uJ tfjL"t_,l _)5"<iJ V (JL> ' "J^ 'J *?~^ 
£-^lj ___ 4__Jj i4____j_J,l 4 V miTl _j o i nj 1—4 jf 

I ju-j t (Draft Sequence) ...ntl 4 ..V, ,.■..<■) I j-js _l 

*L__- _ I _yd j __L_ _;j_l__j j-__ La _J ^^1*-) 

t _>___«_1 cnj>La ^ Jl_>.jj jl__ 5_l_M_-VI 
___}! 4__JI LJ-~ s j^I>-*I 4V...itl _>L- l--^*j 

<___>) 4_j_jI Ju Jlju _ LuLj jj_~ L_3j->.j L#j < " . j " 

jj_«_1 IjjAiC _jl _--uu I ju-j juJI L_>jj!- 
ajj___ 4__jjj_>j t_)L__j VI Ll>.jJjj <,<irtt _j 1 1 t> ^y-JI 

_)j4 _T— — -- JUUJ . 4w3J A J— 1_-J 4_-__cL_ _, l" . .) 

J» 

^yS _>icl i^jJLj_>Jl t___^_>^S? 4_JjVl 3jj miU 


(u^i) r*-rj^fj^ _^ >____. ^ijji ^ 

___)! __■>_- _1 JuJ_>Jj d__j_-_« 1_J_ ^U_aVl ■ ^J^ 1 

- jU jln.1l jLu-^loKio^ 

J}L>. 4_! ^jJj^JI) 3L_>Jt SjL L^jj _j__j ■ jT a j o 

_>* 4j_lji /r ji JuJ_>u ^cj JL_ 

J^I^SUj Jl^.l £^^j. r __^l^j_>t ^^t-n^lilCl J^''^^ 

_yj 4-ojLlJI — jIj** rtTI J^L>. <jru_»f 4_*___ L__ Luj ^r^ti 


u^J* J?" jj__oJI 


JjJaJl _>__<U Laj ^C.J . 4__J jps 3jljJu>. 4Jl! 3c 1j-_ Li»iiJ lJ,X 1j i(JjjJ_J1 LlitJjL- 

Lul a_i_) iJjj__J1 L_i__jjLj _yi 4____>1 _J1 J_>.ljJll J^L_j- (j-j—al Lj_T L_uJ 

4__J j_4 3 Jlj J_> 4J_J Ot\ jJi LLgitJ Y " " \ j-Lc _y& j_!j_j_i j $ '"<> _yi j_ti___ _^_«L>J1 
_.lf _L_> j-j£j_Jl -jl^ i Llj Lj jj_c j___»L__ L^_La _)j_-_i ___J1 4jJLsejV1 L__j_-_ f l _>-a 
^__j Lq-_T £j___>jj 4_i_Jl -Jl_> _j it ^ _\ _)f _)j_ _ya , U> ^ a 3*1j__J1 LLg-LtJ Luf 

4 ;l H __J) 4 . , „;!L> JL_>J1 jj______j (jl Ll_> L____*jj t _£j__>._ f 1 __)_J-L11 

4j__u_JL> 4_u_L>.! 4_J ^Jjlj _1j1 _£-J1 ^jr-i-y <«T1 _JJ_ JL- 4_l__j l^ltl> t 4_i4j m-^JI 
__Uj__j ___JI 4__jj Ut Ij 4_iiJl L_i_j L4L0 _)j£__J ___J1 l__jjj___J| J-Li "i 3 t4_J1 
' *1 _J_i_5____ . CjI __jLjlj<i 4__j_*__ <jj_- _yo (__<___>.j __-jj_>Jl -»_U_ L-4_j__ 

4." .ut 11 ___jj-_>JI 3*1j-_ C_j4_ju Jj _M £j_ju__ Vl ______ (4_)j_tL>_iV1 ^lL-Tu _jI Ju (j_> 

4jMj _y* j___t 1 _ya 4__Jj_~ 4_Cj___j_a l_U C-l,- jJ- _yal__Jt ^j_Jl _-j3j t _>£>-____J I j 

__ii l_UL>. _ya J_____ 1_) <1«,_ixjJ cl.clttl JL_t_3 . L^_-j__j LiLua l_-__»J __5j_>. CjIjLlLo 

__3 j_>. _M 3* lj__ j-_> 4-yaj m_>J| 4_iU1 4 j ,„ <tL 4__tj * "i , u L_4 J£ <jL__ ^J-Jl l_U_ 
___j| i-__jj>LaV1 jl 4jj_-__J1 *LL__- VI ^Ajls __J__ _£j__>u _ L__j Cj j___ Lj__ _ _____! I 

_)1 j__c_)J i3<;1j__JI 4 jUr _;__ 1 ^ V V" ( m*i ___J1 -jljinlll __£> j_5_jJ 1 ^ 1 j 1 1» Jjjlj 
juSjuJIj 4jjjl_-JL < h 1 <-\ T\ ^jJLj_*Jl l_£J r f ^yjJl 4_iiJI jl __J| L__ul l_Uj JjJ 
SjjLL- _^l ol :___V1 JLjJLL 4--L-CJM ->J1 4_iiJ L-J-j. 4j,j ,n"i jS-CJj . jJLJI 
J_u_U JLilj _^j-_~ _ , 1_) _ J_>1 jJl 4__ijJ,l JtJ___Jl _j_a J_L_ JJ-C __J__ _£^__>_) 4_gJ_.,i.-> 
^yj-U _* ^J_L_J1 <:Lc-l_ V L___.jJLjO Jj_3__4-_ i^_____J1 j-O <____' VI CjLL, __J1 L-JJLC 

^ 1 jl r< ,-lT i_j__JL_J1 1 g t j )L_0 ()L_0__>u) L---JJ ' ^J ^ L-Sj-JU L__l 3jJj-___JLj 

_)L<jLj Jo j.i-^.t I j 4 • i nLiiJI cj__1 < .>t,1 ^J___j tg.1 ^ , >itl _)L__ ____ _)lj jUtl 3j_LL_JI 

_)jS-LJ _y--1 L-lLl-L^Jl <:! 4 (,»1 ^J_Lt_4 _)V1 L__J-_J tL__ul i_j_5_JJ *jLL_JLl ~;jJ-4 ^y-t 

2»Ll-_j ^jjlj_>J1 ^c_Lt__j t „-j-C iJ_lj-__JL> i ___j_t_> V Lll-Jj t _gj m< 1 1 1 ^jjLl>J1 1 

_)JJ ^1_4 jjl ___> L^L>J| __>__-«-) L_)J_U L__J_^ (Uj l^tL L__J__J V -1 i L^JJ-O J 4_J_>J1 

l_3j-*_ V L_<i__ 4 Alzheimer j_twL_bjJl *l_ _- , «.j Uj _)L__jV1 l_)L___jJ iL_1j__u 

4_L_Lj__itjJll (j-Ljj_>..,,J1 j^-d _)-uL-bj_>u*_' jj_v. L^L>. j^i j Cjjjoj l -t.jX Ja_LL__JL 

*_gj_».L(J1 ^Ijl» _)L_-_jV1 4jL__»J (jJj 4______) uJ-jj uJjJI _rJij-_ujVl _)j__j__> 

l___jj (jjj 3 lj-11 (_;jvj L^L_>JI (j__ jlj ^ , ii n 1_UL J__j__t__JL l__j-_a_ V _____> 

(_^jJ1 __Ji_2_Jlj __-<i,.ltJI ^JuojJI _)| Jj__JI l__-=JJ . _^Jl_JI _)L__j___u -»!jJLl L_)Lua_J 



dsjj£>L£Q3l jEj *^gf>9 :"<^jjuj-JI \J^a'\ mng _r-j)*i _*ll jui__aJI 


J>jJL_>. <_}__ JL_ j_jj mi t 11 jj n\\ 4_j1 $\ _. __J 


cdJj ;___ Lqj i__Lj_J_LjJI jl ^ I j o j< \ I j ^Ljj-jjaJLS^ ^j-L-M fj)--J1 jj) l^ili _)J>"- 

. L_JJ__L>J1 j*3-_ 

l_J_J1 ____ JjjJ 3j__il >■ ____ jjI >J1 David Baltimore ^Jl *J! Jj 3_j 

< L_>. jJjj_xj_J Lujjrt jTi-t jLg.t.a ___ LJL_w J-*_j jw&j < ) *\Vo ^-LjJ Ll>. jJj>j < «i Tlj 

C-jTj JL_J » :( W £j>j_U) _£j-____JI ^j_L_>J1 i___j_- I j_~u _-L-- 4___JL_3 (jlaj-Aja ___ 
*4_j-jIjJIj 3j jlU _jI_3 ____£*_* 1 j__ju _£j_c__ j_ej 4_j___LU 4J__ j-y_jj _"! JM-i- 
4JL___U 3j_j- J^-^ OljJ_ L-JllC < n >■ j-£J __j_jj__ Sjjj t mi r*M Ojju_ ^jjjl _"} 
j__ (._.>-->-j ^4_J 3_JL__I( l__1j jL_9 ^ 1 1 II j t(_gj mi Jl ^jj_l_>JI ^lnUy a < *i 
C_st__ L_$jU _JJ_ J_" £_* < j-J ^ icU-bJI L^jJ-U <__-H 4___L___>JI 4^ , . _M 

______ j-Sj j (n _£aJl ^JjJI I $*i aj i4_j|jjJ1 ^JUJ 3 ju j_>. j_jjJ__j |*Lo| JL>_U 

Genomics (jn^j *_) m-*J1 ^lc LLa jl__J_>^ t{ J____L, J*C *i 1 ^j_u_>Jl 4_l_j 4___ljj 

^jjj_>JI jj_-J _--JI -_i_jjjj,l -_j_*i_>. |M < mH ( oLj _>___s_j Li»jJ1 (__ljj_jl__J 1 jJajl) 

( Proteomics _)m<j ^jjjj_j ^ ^ ( uj- j_>J ^Lr^ . Ur 4__LjjJ_>j Lg_uj_j_ 4___|jjJ 
(Proteom) ^j__j__>J1 _ys 4__>_L_JI ___Lujj__JI ____LL_j _>«jjlj _£jJ1 T1 

. (<— ^J J L_uJ 1 jJajl) Lt_4 L^icL__ 4__jjJ_j 

t__iL_>J1 __J) 4__l____^L) 4 4J _jj<j JjL^JI ^jl__JI Ijl_ _jI »1 «iltJl jl____jj 

(jl 4_LJ__tJ_ , 1 C-Jl J->Ji « . 4_J____ L-olj-»- tL_J_Jl J_J__L__AJ _)1***J1 _-J-_tjVl 

(j_>lj__«_'l _>_. 4j^j___LI -_1 ij >JI _u j__-_ j_o <t Vi 
jl 4jjU ttl _jI_jjJ11 ^_j____U 4 jm ^TI 4___lj_>JL) _. ^ ( nj La *- 1 j__>-J jL__alj 

4jJL__>J) Ljv_>J1 (___ 7c_i_-_jJ1 I J__b ^cjj _)? __L_. t l_£J 4 <_j-L_j _jL_jj__ Jl Jlj_u_ _* 
4___ JlI^JLj _, o (m j Lo jj^J__ Lu_ul _>__«JJ) . 4\jj_L__J1 L^__>JLj _)_-! ( dU j^Jj (j-« 
Lj^L__ _9JjJ_» _>-- 4j^JL>JI — lj_uJI j_4 3j_l_l£> ^JjjI ^L_jLj Jj_*_j __-I1 4_o__j__i_J1 
j_«^ (L^—JI 4_>.L_>JI jr— — cL_____ _*! ^jj l_i1 jl <i t y \ $ al J_je_Lt,(i1 ^m-jJ L uiiU 

^-JjLJl ^4_i __JI cLcJaJI Jo-_j jl j_b 4_lj|jjJ1 3j____J1 J>J 4_^L_tJ*^l __->.l jjJI 

4 t j jUTI j j-.j-«J jL__a| ___ J_^_l__3 4.,j iIm.TI L-_j1j_>Jl Lol . jl ■( m *1>U _gjjln"(TI 
j-j-C j j j t"itl 4_5__i__) jVj . jl___J*_ , l I jj" A J 4_j_>Jl __)L_jL_JI (j__t_J 4_j_o jJ_j_>J I 
4_jj_l£LJ1 L^__>JI _jL_ j-Ll->- ____ l-jjJJI ^-jl "i \ \ _)Ij__j 1 <_.j *^ 4___ l__>. 1 4__ jj__.<a 

__J_4J ._^J-j_ixJ1 JjS" fiiU ^-i-- 4_____1j 1j_l____! J-0-3CJ JL_ L_Jjj jL_S i( ( j_,lj___'l) 


4_Lu__l £jJ— U ( (i M , i i VI _jjjU_J <"<t Mr> ___JI tB^SLjJLI 1 fl "r -- j V j m,j _-JJj- 4__tJt_Jl 
. jL__yi (_-lc 1_$-U 3j tVn t,l 3juL_JI jCJ 4_uJL>J1 CjL_J__J1 _£jJ_>. j__ 3j-la_T 

j-1-1 j_4 jl mmV1 Jju^tj _;jJ1 l_,l.-l-H jt 4_JV! ^4 ^ <_-!_ fr l_*_J1 >-£jj 

l__ : ^_jj l_3____l_>1 jl £_t__ljJl j-«J ijj-__Jl ^Llm ___! Iju_Sjuj Lj_3j 4__>J I CjLjL-JI 

_ 3 J-LQ— ^>J L-T _£j_2-V! CjLuLSJI J»J |>jll -w ^_JJ <J2LloVL (jL_JjVI JlLc j-jJL|_>Jl 

CjL^L___}_1! j_a __>. _-— &J _ JivJl 4_iL_ jl _ 4j1>J| Jll_-J (__- j- L£ _-J*J 
4_l_~ ___J| __ic Jbjj V 1jJ__ _£jj_>u __jJ! (jjjLj_u) 3l <i mjl Sj-uLuaJI 3jj jJlj _ 

jrtJ £j1j_JJ o1jUjL_L_Jl J-2-T L. t t, n ~ej CJ-Ll>J1 J J__3 (1jLJ__JU VI J— «VI _jj r^J 
\ Y * * * j 5j_j_^_>J1 4_l_w ___3 4jjj_a *\ * * ' _j 4_jL__a 4j jj-a Y 1 * * * j Y Y * • • 
Y*\ • • • l_jjI_L Laj (jjjLcjjJI) 3jjJ _£jj 4jjj_4 ^ A ' • • j J_>J1 3_jJ 4jjj_-i 
_>____ jl .1 3 "1 *j i^LaJjJI _j__xj _jL__ _1J jjj ,CjLL__JI ^lj-l JL_>-! (__ 4_jj__<a 
4jj mi j T I CjLjjkJI _>__j jf _U_ • jjj-ll jJuJl jjLst-o JL_ jl > n*1 VI JlIc _j_o_*JI 

.__,L_-_T_1 jJ____J1j_V ___bj ^ LJL>- _»j_a1j__11 (jjJ_J1 _____>-) I^jjjj <,, <t i^i "1 __) 

4_>-jJlJI _»J__ jLu_jVl Jj____- jl !_____> Ij JJL-U Jj__JI 3 j___ (_ilj < jSJj 

_ JL1___ _M (j_4 J_Li _?L 4_>. j___ (j_x_> V ^jj__J! ^JLaJl (__ ___a jJI j_, 4_yjl___JI 
4_j_>J1 _jL_jL5JL 4jj__4 jl____jV1 L^jjT—^j (_jJI _jLu_>JI jj_*j _ __J ! j_j La, j 'a 

j__iXU (_^jJ1 JJ-J i^-LJJ 1 iri rtl__- - J_lVl _-lc (j^l _ J_«Vl IjLA ^——aJJ , L( ;j_>-_ , 1 

(jl (j_« ^iijJI __ic (i) LL__)| jj_L ____>. 4_i_>Jl cjLuISJI j_« _>j» j c, j__ jl 1 n*)Vl 

1j__sj »_Jj__.VI CjLIj_j_>JI ___ I 0 <j < r 1j-t_t-> jL_lli_j V 4jI m -w 4_5l_l_lL_j JJL_ 
^j-Ll>JI ^jj, u.L^a j! 4jj_i jS-AJ Lq-4j 1«.,^L4_aJI ^-Lsl Lcj___a Jlj_uJI lj__ _. 3 j j 

_jjJ! jJi-J! (^43 (ji- 1 ^LoJjlJI jlcLuuj ^J jL___yi cjIjjj-o __9j^_>. 3*1j__j i_5j____J1 

-JJj 4jL__j V 4__»^L_- CjIjJL_)j CjI__Lx__> j_o -j-JXJ L4J Ll 1 ,\\\ jl miWI j_4 Jjljju 

J_-of ^_3 jVI ^LJjJI JjLstjj ._;j__V1 4_u>J1 cjLj__! (<___« jJ__ 3jj^.jil 

Jl 

_£Jl_>J Llj J_>. C___I(_bl JlJ-J . C J£, l— - — — jJ-J ___________? 1 L-bj! \ tri a Loj Lu__jj_>a 

jj_CJJ _-jJI 4_jjil _JJj (jjl i jL_uV! 4_jjL_u| j-C 4Jjj < 11 /o jjSo JL3 ___JI Cj-jjjil 

(<JL-_I I ^ rt (»"1 <l (j-ltlj Tre 2 ____ju 4_jjjil <?ju_j _;j__-'V1 cjLIjj__>J1 j__ L^j 
-_* jL-__yi 3j__u_J jjL_js JJbtjJ 4_a- m'i 4JLu>J! ^_l_ ___3j__ _l_j Daniel Harber 

<? JL_ __)1_j__. jl g.L<_i«J1 JL_lL*jj i jl___jVI j_a Ljj__ 4_ljj__J1 CjLjIj-j_>J! 3j Jl.lu 

.( ) • JSLjJ! jJ--»1) L_j_wjj -txi___ _£jJl j__ jL__jVl jlLc 4_jjil 


*» unlmlyl j_j 'fe$>9 :*-oj__liJI _J.i"-'i inog ^09*10.? II jj-UlII 

u» (^jjj c< -wLlvV *<ji (___. m,Vi j__ _* yyi *Uajjj>ji c<r6 y 

j! i4voL_J1 -_L__ _^jj____l*I _jIl_ J>L>- i£__j_JJ jp-B 1_l___j tC-uLlt.L_ Vo * JjLu 

_£jJ1 «__, <^ V Mill (—^jjjjL^Jl OjiCJU _y4_ « J Lu ^lj-j-l L_^l___ __)_- Jj-— t. Jt_3 

<_--Jl _jL_jjV1 4_bLLtx j 4j L__ j < U *■« q 4 C >j_£ jT jJj)_j_j_____ jj— « C >j_b t?---*- t^J^ 
, 4jU_5_j _£ jJI jjLuJI jl jl m.TI 4j.1UjTI J__a J^t_J 4J_LjJ l_LlJ1 l.jUtj 

^LlU-M £-j-3-J dojw 4 Ig mi 4__jjJ_u _j >r> V *J1 Cjj__1 \ jjt __!_- Jj ir^ -sJI jSL<»->J 
">*(j___ ^uj — *J— >• u,,._>Jl Oj_L1Lj «1 „ i »j L_4 J._jlJ jJI _ya 4__ilq Cj1j____ __JJ 

__!_- i(j__l_- C>Ujl_-) L__L> _J^ Lg__3J __JL_tLlJ J_,V mi!I ^jJL>- _>-« 4-JJU3 ^ji.L-4 

4__twO 1 _.U ,jT 4J_*}L-J1 (___>. !_____] <?£jj al I l_)__ojJj_U <5J__> jw* 4 V,.--_> $j _jl 
J-0-_» "1 < 11 CjLojJjlII oJJtj i Jj Jl_>J 1 j__>lj__Oj3 CjIj L___J1j lJjJjJI (___ 1 ^ a \ 7\ jlj 

j! ^.Jl SjLiyi j__>_>j) ; 0 ^Vm<1! 4_j_lj3J1 2oUI L^j r.n< ^.-Jl 4Jl__j___JJ l__jj_>J1 

j____J1 pL_jI Qji _Ujj->-VI _£_J LjjJ J-lj-jo V 5jU_>.j 4_3____j J_L___L__ ___jj__kJI _»J_4 
(j__j___u _--Jl <i i n _* I 4jL__j 4K,ui _ jja _^ ^ 1 m « 1 -_#Jj) . CjIjLAIL _jjjJL_j _>J jJI 
(j_o 4__ii1j_4j CjI («Jjp _-— *l 4JjjJl jjljp j^i*J j JjJLs-Jl j_>lj-« _-— f>,, inti L^J 
. 4.Laj( h ,a j-jjj_Lll CjLjL__ J_l*j__j 4_LjJ_J1 o JJt JjJj .^__L>-jLi JLjjj 
iL-nll <:! olr __)l_3 J1J_uJ1 1_LA £j£l t < j^ _-__J 1j-_-J Llo J*^*_* l^-*-^ L>a 
^JJJ__>J1 4 „J_U £jH _gj <*ri jTI ^X j L-. J >Jl 4— J J -Ujl___-_fl 4___1j J_J Ij___jjJ_j j! Ju V 

"Lcjj i \ <j tj ^yLc ULn->- ji_s 4j| L__jL__ U j_?j ^pJI _^jJ_Vl 4_i_>J1 l_jL__1__J 

_jL__jyi j-L4J _jl L)5Lcj La J-J->Ja ,<_^__ 4JjL>_l _^_>.j___j jj] _>-L<jj 5j-l!__* 4_____jf 
o JlA f<_J_| _ys JaJj t_£j_->-Vl 4_j__>J1 l_jL__»L_J1 (--L _>-C 4_jj1jjJI 4,-"i j*j ___5 

:4___uVl 

^4_J_-J| L_L_I__J| (j_~ Ulj_-_ _JJJ 4_) j_L<_jj _^JJ| ^ (____! I Lfl 

Sj r^i J | jj—tJ — j-u Lo_— jj Loj j l___j_Ij 

•5 >4_u 5j__J1 i - i L-_jVI ^j_Ll>- J>-jjij _<;jJI La 

IS^cj S ^ _1 Jjb S jj^jJill ^j—. _^*>_j_4J _$jJ1 Lo 
S4jU_- _jL__j VI I Ju ^.ILaj (jj! 

j I L_____>lj jJuj tjgj ni jTI ^jj_i_>J1 ^jjjija (j_~ L^-iic UL^i (__lJ1 £j_i_J1 _yi 

(jj_j_3 (j^l _jU 4j1 mmTI iUn*> (jl (j^l i*/ , ^ JjLlj Lxu__ UjIjj jj-Ll U"u j mijTI 
4-j-_u_J1 0_U_ *_—*-•_ l_— -j *_____- /. * , ) (_«-_ _3jA_l_>. VI J_sL__jj */ , ^ L)j)-— 


j>*j- _--J1 <____ «l . j . j» Jl J____ ^-Jl L-aj-s-^L L-_-}L__-- f 1 ___ 3Uj mi jH 

j_U_JI 4jImlJI j-Jj *(_$J iu.jJl (J_lL>JI _<lj-_Uj __LcLl_>. ___ j-J-i_J1 £j__J1 ( J.U.UJ 

(j^jbLtJI JfC iii II ___ (_a^Ll_>.Vl j_- ^__jJI <____ « jl_>JjJI (j___>Jl __L_jj-_~ j-u 

4_i___ (_$jJI jJjJI Jj_>. L__JLc, -*jL,M ^jiaJ _jL_,Lu>J1 0-U- _1j-_! 4jJ_u (_^jJI 

jl_5 ___Jl 4 1 1^1 > M , 11 jjjSo _JJ_ ___ Lj t _^j__b_I_JI J< m.TI (jjj-o _-_ >H 

J__ LA_Ls-J ^J_U_>J1 j? __JJ J-L^lJ IjLAj i_gj Mljtl _)___>J| .-1j--l j-« -Sj-_ J5T j\_LQJ 

L__iij-__/<J jl Jj-Sj j-a 4_4-JL_t 1__~__j t _5j__a_J 4 j («--i V m,1 I CjL J__*_a ^ljj j jS_ V 
jLu_yi 4 njn -w ^jc £____ J£" ^4_ __JJ _$JJJ -* _-_■ 4_oL 4_3j_*>a _gj ml-J1 jJLljcJJ 
4_l_<jJ_I j_4 JjJL-_JI __B ^ <_J -?J"-~^ ^Jl , (, a 4_— 3 j . l_gj (jii- ___J1 4__jjJ_JI j__ j 
oL__jV1 (*>u__>. _-_. j >„><tl 4_)L___J1 ___bj t4 j >■ i"itl jjj__j ___ ^ji_j_>J1 
I ju_ j-« (<-CjJI (jj-Lj (j^Jj '*/ j A 4-1, <.(i*< 4jL__-JI 1ju_ _3j__j JuL_ i(jjj_)L_4-c_Jlj 

_j__J1 4 j > m 1 j_j jj_>.jll _-_>L_-_-_'1 J_-L>_) ^jU" ((■*■> V LuL_ j4j! m, "11 
4_u1jjJl 3 j____JI L_L_J JjoISJI jL>_)VI juuj . jL_jVI L^j jLuj ___J1 4j.^> Vm.11 j 

(jj___-LJ| L^_jJ jj iii __lll 4ja_L_Jl 4__-jJLl _)j__*l_o _gj-jL-c-iTuJ1j jLouJ^ I j_« J_J 
J-3---J (jjjJI _$j. ui j Tl ^j_j_>JI ___ ____j___>Jl L-_jL__- _M 4_j_bLa : ___> ^_«Lj____1 

__J1 4 j im ftL 4__i_>L_>. *___jJ1j jjU"11 j_o j__>J1 ! j__ __JI (jj mi„iTI _>_JL>JL 

_>£. _ 4____AjJJ j i i a j_*_ __!__ _ (Jj mi jll ^LajJI L^-Lo jj-SC-J __lll 4___jjJ_J| 
|j__ jjjJ_J1 jl jJl_u Jl_5j .^j_>. 'VI 4_j_>Jl l_L_jL_J1 4_l__j _>£.j _jj_>L_o__J1 

( LaLij ^Ljj-<_ jj SLcu _^j_)Lc___!1 j-c Lj_L_j _-U! 4j31jjJ1 l_.L_.VI ^ JLJL1 

< f1 t m< J J _* J__i j^LC-J-JI }L_J LlL I «1 ^ ^ ^J_1_L_>J1 *°> jl J__Cjj l_L__Jj 

5j j-Tl-' Ljj-_ jJ_u_j jl jL_uV1 (j_L_- (j^J-JJ LojjJj i4j L__Jl1 ^ j__ J j_>- ^j— > j-.c-tJ 1 
__J1 -__llr.il 4jL^_j __ii Jjl_>j_jj J__j i4_lL__xi1 djub __i_ l-jI j in Tl j-p __!} Jj____J 
.(j_>j_a j-j-_ l_i1jj>. _J| 4jL_J| ___5 J---J Jl*9j t___3j__i1 4 <i ^ r 1 L_il_o, j-lc, l_j1jjw 

f__- 4__jj1jjJ| 4__>JL_I1 _3j_L_ |- i \ V " m, j m( j-4 Jjl jl _-____-_J 
JjJj JiLa __Jl 4_>.L>J1 (j-w«? (-_* f*J- __-->■ ( jj_j_Li__>J1 __4__jJLl V i jj-L.f-_> LjJ 1 

Peripheral l__iIjJ_>SLJ jrol j _Jl t,l «<n"i _>_>j , M _" ( ^> _JL_4___ t 4 >J| «II 

ijjju (___J1 4_jj_ajJl 4a_.j _*l _>-Lj_o1j _>_J_i_j J"i ^lU Atherosclerotic Disease 


__J1 tLL_-l (*1-J1) _>__ jll I jukj *fw„ ->JI ^ 4aLi...Tlj 4jj_jlJI lJ_1 jJ_> _*1 

4_u1jjJI 4_>JL_JLI jJ_> ^Ij^7l,»I f U-i5!l JjLtuj ( 4jL___1I -J_1 j_J__Vl otj-__J_ 
4jjj_4 _y3 4 gjl < ii 4_i*___j JL_>oJ _----- 4_>JL_*JLl _»JU_> ^j-dJ j t_p_>jJ,1 I j__h 4____iL_JL 
^j_t",,,jj ,aiU_ tl 4.y M ,;!l J^ J_*_J ___1 jJoSU 4jj_,jJ1 4_i_.j_'l __JI VEGF 
4_>j_jo J_v_«__j 4_4_J___j| 4ujjJLl J-ojJ l_j L___-J^_j__J I _)_o ____♦__-- Lcjj 
^-j___ij__J 4_.q jl <m II 4jjjJL1 j»j_-J I jL-$JJ (4jI_____11 _£ Ju_'I jl J-vjVl ____} 4jj_<ijJ1 

Cjl J <rt "Jl t> jlL-b tjj-J- i S> LjJ I J V "t ,< «J _)l »1 jU-H ______5-JJ . 4jJ__4jJl 4_J___J_'I 

___J1 _£j__>_M l_jL_-_>LjJI jJjjl _ys _^____jJI _-J3 ^g_il_4 _j _ i.i.t , J - _ r J 4_bJL_>JI 

_jj _>JL_b _>-J«J1 - J o <■ Ji mi^ _)! __JI Lu_ 3jL__V1 jJL_>uj 4jj_ajJI p j" J^ JJ 
4jj_-jJ1 4o__.j_M __J1 l_$JLioJ l$j-*j __U1 4*_j1,,iJ1 4jjjI1 <jj >Sj^ t 4__5U>s _jj<o 

_£j_i___J1 ^___ jJLI J^L>. t \ WK aLc ___- . 1 ^"i 1 j" a (_^jj__cj LLo jl>1j J£j t4 jt j iU 

L-.l-.l_j 4__J____JJ _ys J-«L_> (J_J-3 J t„i-Lujl ( L___Uj_£> __-3 4jjL_J1 l_jL_v1j jJI _gl.i_< nl 
JJLC _L_j1 _-JI l?-^ L^- 1 -' E.P.O. (JJjOj-^JI 4jjIj oj< SjLa 4jL_____! JjLu 

_ys (_$j i ^ 4 i J-4-_>* _>j«s I _ g j (_£_JI j— o_M t»1j o -^JI l_jLjj_vJI L !>___>- 
. 4 j i^LjJi l_j _L^_a-J l «:Lu I __j9 4_u3L> t^____>J1 4-JI ^-1 -vj _^ jJI mi^j-*! 
_)T _rU_t__LjJ1 cVj 1 <i 4 jJL-J JL__3 4_jj)jjJ1 l_iLj____J1 ___3 jjJ__j_J 4_t*__j_1__j 
_^jJ1 _ _)j_>aj_4J1 L_Uj _>-- 4Jjj.._u a (jj_o _--Jl l{j mi <ii 4jjjJL1 1j_4 J ~*:St , nj 

(_^l_J _>SLcJ _*J 1 ^ , ,i rt 1 4jjjJL1 _)J__ttXJ j—mi Jl J-t _) -* - 4_J__ _^iu_I1 Jj "i.,.a-L.Lii 
^cjj j! 4___jjjJLl 4jjjJL1 _>__ l_xj__xJ1 _ ~^>-J -*1 (jr--- - JjL___jJ1 _)_« 5.L. <<rj 
L^JL-jl (jSLoj __jJ1 CjIj j t"J1 _ys j_i_t_> _J__ l_JLl__j t_)_iiJI 4-Jj4_«j (jjj ioLjJI 
3*L_a__j 2jj___i - jLjJ (jri i ii •>-> I 4JL4> _)j_oj t_jg j ,>->LjJI |- _____>. I __J1 

J^Cmi" ,,i Y • • A ^Lc _n5o ___! S j ■Jj-H l_iL_J_'1 Sjjj _>t jl-__l*jj . __jL_^____>JI 

_____ LiUjJj ._jt^lj__LjJ1 _____ 4_jjIjjJ1 l-jI M ,n -r"\\ JL>_I ___5 4j1 J_xJ1 4____j 
£___>jJ t4.,_n"^H 4j-*_*J1 _)L-1II JjSLJIlI) ^j-JLj'-"! l-jL-JSU 4oU;t,l 4__-__J1 l_jIjl> 
jJjjj . L^jjI j-*- ^-j. _ys 4S_jL__J1 4JL__1,1 _»ju_ 4__1j jjj t4___>L>Jl l_iL___>j_J1 
^ ^iiJI l____<J 4_u__U1 CjIjmiJI J>L>. J .<ClO C__l£ __J1 4_lJLjV| 4__tlJ1 _)f 
_>_. (j^l r.rii t#Lj^-jSJI c\ olr ^jjI ____. 3jjtn>JLl 4 jjIjoj<11 jljll ^l jl__1__1 

j_j__- _ys __a\Utj VI 4____u t>j__ Jljuj « I ._j . Jl jL_5___a ^|j____>Jl jJ-__l 
J_- _-.____ j "i t j , „ _ys l-JL-A _;__. 1 jl (JljJu Vj t Lj-a-jJj j J1 j j __J1 ^Lj_<i_4_xJ1 


^yflJ*IJ?ll JJ--&JI 


l_jLjjl_uJ1 jj In"< T 4-je-jJij J1j___Jl (____ 4_jfcJLfl 4_>.jJI j___<_J _--J1 jj_aV| <9 J_$J 

^-jIj __ J_». 3 \ j __j_ Jj __>LjJl 3l_j_>. 3jj_> j ,< ii L-Aj-^Ljj 4jj_j__>JI 

*jui_? ^<___j_i_Lj jUtlj t<j___iL__J__' i_£j__- -11 ^»Tl>JLI 


(___3 4_!_>L_- t^ji_Jl ji iii a 1j-L-J jJl j-JuSJI ^ JL_a_Jl _)i Lse___lj JJ-jj 

_3_.«,"" CjVjL__j ~-j Inj i_)L_jVI ^^ic L^L__u_J__jj 4jjj_>J1 oLu_t_JI jLae_4 

L£ 1.1 U> _U__JLI Jlj__JI 4il__Vl oJJt ^C-bl (j-«J i _^j mi i T 1 J i ii "i 1 1 1 U 4__L_i____2— J 

4_l_.j l_JL__> _)L_> IjI Lu jl (_)L_jVI ___j Js-l<i_j ___!! 4_JL>Jl l_jL_u__JL __jl_>jJ__ 

^gj-Lu j T 1 _>_u_>Jl LgJ ^-"-.o-Tij ___JI Cj___UIj CjL__Lj___J1 j_jj_L__jj _jh i k -hj j| j.j.t-Tu 
_. o i uj _-*__ l__jJL>J1 _)VI iSj^i '(4_JL_L*JI Cj__Lu_JIj 4jq (ii ->J1 oL_____J1) 

-^j r^jjjj t p A -__wjll) Superhuman j5 jjL^J! _)! mmV1 jl ^Ja-JI <jLui_VI 
_jj5_j jls 4jj-____JI __jL_Lu_JI _)! __JJ j-j--J J-l____i JSLl_j u q MiirtTI Jlj niTI 1 _x__ 

j_»Jt_J I 1_JL_b _)V i_)_jj_*La J-L__J __Ujj _j ii -r > _)l jjJ _>_«^JI ^JL-Sj £-A j j.tj _,__ 

jju 4JLji_> 3j___J JJo t^LiLo i_^jjL_>JI _)_>^4 _)L_ l_LIj ^-ic. JLl_i£j ^J__oj cjjls-j 

_)-« JUu ^cj (j__jJ,l I jj_j _)l_5 _j VI Lsl ij mi Jl L^j j j o "j ___JI oL_______JI _>-<» Lj->- 

^gj mi Jl _).<! i,^JI _>lj-_tl _>-« 4JL_____ljl___I J-dj ij m< jTI (3_blj_j ___J! oL-_Ll--JI 

4_jl-l__j jljijl JL_a _j^LL_JI Jjla _)L- Jj-J---l 4 rt i<-> Lj__>.| I jj i^l-JI Jj_-___u 
Jj__i_uJ M^jJl _________ V! ^__J| Jj_jlj lj___j 1 4_j_-u_>LII jj n\\ J^L_>. Cj\j " <i j " h ii 

(jjJL> (jj-O-CJLj _)J jj I ^j-uLJ ! JJLC _)__jJj _j! L_J_tjl l_j|j tLltl ntr\}\ _>__jlJ ^_<ul_>J I 

_)1 jl3&Tl(-_ l_JjL__ i JL-II J-j-h-u (j-ic (^--tJ-sJ! -_<Ci->-tl mjJs _>__ L-lJJ JjULI 3j____jJ! 

Ij-__j t(_yju__>Ll! _)j___JI ____) Cj jl__-_j (_--JI **i j. «.(.uJ «bjL-La Cjjljjl Jl_S "i \ 1 1\\ 
j-ij4J ___JI 4jJ_L_JI jl 4-lh mi^TI oL-_j-__JI j^_x___>_- _j L-L-s J (jjc < " <j J.>J I __J! Ljj*j 

Lfr)j m.j V L_JJju ^L__JI LJL_- ^LJI 3jj_e jjl jj q\ t^-___Jj *^j_*iuJ1 J_jjJI 
(j__j__ _)! 4Jj_5 jIjJIj 'JL>JLl |jL-b _-J_ 3jL_>- cjI jJoi- L--_- jl- ^U-JLa tdJLi 

(_^jJ_>JI j_ajjl_JI __i_l SjJlHJI ^-ii Ly i-_.o <C-_j (_$! _)_4 j-j_T I ^-JjJl SjJaljILja j-jjjlJI 
CjI-CLs (_y__ L j-lC. j ^JjJI 1 f a J.^-Tll-I jJ :j-A ~-jj V- 1,1 Jlj___J!j t4jj mij.II Cji__ji___J 

(jj\__* __Jj _)L4_-_VI Jj_5_1l_ J^-- 1 L__-i (j-u__*l jl 4 j o mi ">JI j! 4 jlrt t1l _)L__L.V! 

jf JJ-aII _)L___yi t_Uj _)1 ^LtJ! 4_fl j-C ^ jJl _)L__l_VI £y> 4_j_L_La_l j___C! 


6»-junl ml *>1 j__i :6uj.'m II Jj-i-.uj.09 _^9_-ijUI jj— _JI 

j_i_- (Jh^J-I _*j_b 4 1 *3j— C (_£ jJl (jl __-'_'1 <j_~ 4_jjl_-__l) ^JJaT _)J_U__u _) i » >JJ 

I jj_i (jJj->*T L-_Ll _>_3jVl _>ju_ C_Sj--- IjJ Ln_, ^j-J ^lj--- jL_aj Jl9j SL-kJj-wj 
LiLii-- L_Jj___j ^jjJI 4_l_1jJ1 4-j_____J1 _;j-UL*~ __ii Jj_>«jj . j_> 1 _jL-_c__j (jj^_L4**u 
__j_j 4Jj__>1j___~ 3j Ti-dJ j*j-J1 Ij-cJ U"j i ii I _>J JJ! t rt^tl Jj-I Jj— - ^Jj_-JI (jTj__JI 

__9 Ij_j_Jj^ c__^_JI 3jj_4_o __j_ t_JL__ 4_J 1 J j__ __J j ___ (jPLjj tjj-u-mTI cjUl« 

JjUI 4 t j j U (j_c <-jJJ Jyl iii "j JLjSj . ^Lt-i in Ijjljjlj i> *< ' " 4_L-*_!*>-i <i ."^ 
3j " n 1 1 _»j__ Jlj-L ^Lj_>.I »1 n J1 _yo ^__£_~» _y_JI ^_bL}__- Cj _____• j 4_uljjJI 

(j__ Lj j-*_-jt _>jj <*?i tllj (_£_L>J! (jj__JI (_-— _)-1 (*-*JI (jr^-i$ •(j ja Ji-l o-* ^Lj—J! 

<_)L__jV1 t ^I.-l^j _)l jj___b _)Li i i_)L_uV! L^j ^t**( -Cu _^-l _jL___JI jj-i ♦*> jL-Laj 
_,l C_j-- _>* <<j -"I Lj4-> 

___j JjjiaJI ^jJJl ____. 3jJl_J1 i*j_L« 
Jj-__u _t_qjj jl j*j_ jJ ^-j-1 Jl _>_, 4_SLcj ^j-jJ! _)l — uxi\ I !**< <i % _,! J! oL_L___J1 
. jj-I Jl (JjjJj jtUll i_jj__uJ lUrt uiihhi (jL_u *_1 _)l__ Vjj J-u_- 1 jTLa 

l__5_j _,_!! __L______J1 ^j jj n~ Jj->- ^--*lj jlj-- _-jj-«J1 ^JL*JI ___■ (jV I jjJ_j 

_jL____J1 Jl _n.n ml _— -_ _) j____Lc £_J_4_>J_*I t J j f**l uiU (jL— u-l <j£JL* 1 <j ij mi >" 

**____£ 4-__cJLl _jj__Jl ^I__5___j! __Lc _)j___Lo Ll_ _yoj i_>_3lj--<>*_ , L 4___-_ll 

_)U_j-__JI (jhssj-a J [________'_* i(**L_uljjJI 4 ( n y tL 4 *iU *UI Jij-_J1 I iii *_ t ) 

j ■u.L" tl j__ jj_____t! jijSo (jrt_v _;ljJ! ___i l__*>L>JI t____uj i4-_-L£" 4___ljj_j 

4_ljf j. j-j-LL _,l-e *ij _;jJI _;j_i_jJl (j./i^tl *-l_s? _j^__i_>u -J-Jl^j _JJjj t __j|jjJ1 
4jl__ (___ jj "i ( u — j*-*^ -r itl _»j__ _)l ^ (j t j jl__1_«jj (__L__*JI jl _yjl o (n -n*l 
_)L__j*_l _)-« 4_uL__1 J_l (jj-o _»'i (_-JI (j*j 1« j!1 _y___>JI J j->Li __!! L^jj_— - 
Jjc_-i J_____ _-_J1 4--1 j_j-_ 3L_j_*JI (jl ^jj __j_- \ j->-ji1) (_JL>J1 

Paul Ramsey * " '"b ^j-- j--^' uj^"-» » 4_JL_-J1 4_jjL_uj*p/l 3Lj_>Jl 

j! jjjJoj < **), t /jj * LjJL_- 3 j_£> I jli 1 4jj j ->J1 l_L__LJ1 ^l j pi_L(i(1 (jl (Y* jj>.jJ11) 

__4__J Jt_ _;j mi itl _) (i *i J-Ji t 4_)j_?e_4 4_CJ_L _,J! (_£_!JJ__u t_;j initl (JhU_P_! (_K_— _>_ 

(jAj _)jlj_JI ___ j-jjLjJI _JJ _;_j_j__ j,. j j t , rJ 1 _)f i \ nl t j jj_j <_£-.lj VI -jL___jL 
MLuj^l 4__U_- ,__ J_vjJ (jjl^-JI lV* ^ ! J-4> (^—tl (_ ( A j u J-Aj * J__Jlj _JjJI 

1 inl (_; jJI _>_L___»JI (jjl j_J1 _JU j J.-L-L »„rJ 4JjL__js _;! _)l (Jj-j jj-j i_-JL>J1 
jl L__ul _;jj j-Aj i4___-i1j__ij _)l__u*_ , l 4jj__w (___— lj__ L__ »1 j> *i„r I JlLu 4 Ac. 
_jjjJ_JI (___ 4__jL___« J_w jl <i *i **( ki*_ _____-) Loj 1 <. j^C,-- (jjSu (jJ (jl — _u_1 



JUjj 4jI * 4jJL__>J1 4j_-i__-- j-uuu-j j-*_M I JL_- <jJ-*jj (j->- 4jl_>L>- i4 ~r j~- irJl 
Jfi 4jjJ __j__Ij_j 1_J 4_-_oL_wj ijL-oj^ I oU_ T -jJ-_- J-^^J V 4jJ Jj rtj jl 

4-_Cj <i__3_ a ^ l^» — « j | _,j-j LijL-3 l_i_$L_-j i£-o_L_J1 _JJ_ _jj — ^ '* "^ <— i Lj LSLa^? 1 

j-ajJuJI 4 jl*_- jl j_a (j_ 3„-fi.a jjjj^L JL-j) -iij-sJl ^L-b-SjljJ ^j-UlTJJ j__bjl_J,l 

____J 4_Sj_5j>JIj i jL__jjAJ _£_iLil _jj_»-jJI J_C __lc ^ !_________! I __JJ _£_sj____ I g < u <*n 

3 jU r jLiu ^M—i-jl 0 _ n > _;lj l£' cr-^ e-c.}L__l lV» (ft£.>Jl er^- 

4-_Cv) * ->JU ^JlA jj__J___ ^-jL_t_>yi ____j_ja j| JL_______| _£j_J__J1 j-\ <n *r "II 

4_LoJI J jTj__J1 __J_ _jj l_4-> _* JL_____4 t _JJ_ ^ \c. 1-JJ-6 ^i^j 1 n (_J_l>- i4___3jLaJU 

Lt_ I jl^Jj t-LpJI oAJt ____ -jj-j _j___>J1 J j rT< i <i t, ^^L__V1 jj____ j_c 

____} 4_*__Ls- t4— i_a^i < 11*^1 4_>-L__JI _^l^ £____}___ iL-tJj *_j i_j_*L_L_J1 ujL j! ^_5jjI 

, 4j I jjJ I (___, L_jl^__ij ___J1 _jIjjU"TI J__ 
j_a j_LifT _jlc I _ Jojiejl Kassj Ramsey ^.Ij- 1 4___jL_il 4_ij-__*_- jf j-ujj 

(_Jj____J| _jj>_*JI j____>-_ — J 1_xLq-__ 3 J--J jj <t r. JL) ^J-J t__Jj_«JI ^JLJI ___ jj j 'C <i 1 1 

__1jjL_ ___ jjU"T1 4_lU__. _jl Jj__j ___*_>. t (Y^ _^j-U) James C. Peterson ^Imj 

(j_-1jJ1 jl llM-M UJ IjjL- ji-___>_ jjj i Llj_J 1 j-l I U U.I <-0j <JL _____£ _^J____Jl _j___>J1 

*__J1_>J1 jL__j _M jjl 4_U___jJ j___ I 4_JL_tJ i__Jj_/ tfJU__vj 4____ ___ 3j_l j___t (jj-LJ 

(YVj YY _jU_vjJ1) James M. Gustafson _jj mi^1"mj->. ^^ 1 -*-^ c^l ^ jmiiTL Lof 

jj___JI ____ 3jJL__J1j 4-j^j aLbjJI j_-J Jj_. 4_j__ _gj mi j Tl (J_lL>J1 _)! _^jj 4__L_ 
_-_L*j j_tj i_^L«_u_>J1 jl __J_ajJI _^j" 1 <ill ____ (il jj_j 4^Ljj__!l 4j1jJL_u (tL-uj-^lj 
lj_a__J _* v.j_>- jjfc (Jj__-jJ1 _)-J->Jl _£jjj__c ____ 4jjLLI CjLLlloJ-JI _>___-_) J_>o1 jl 

4 < (i a <j 4jI -i,i-_> (j___5t_b jL-j^/i ^l_L_ Juuj i4j_j^L>J1j 4_CJ_JLl _j___iVI 4 t j 1 1-> (j_a 
l__*-J ___J1 CjIm 111 t "11 dJLA jl (_H=-J_ 4J5_Jj 1l7 j1jJ1 ^ljU^I (j_« £j_ VI j__ 

t4 ij t <a _J_L_~ CjLsj t^JL-JI 4_3e___1j _jjS_i _jl c__?_J ^gj <njTl _J>-J1 L^Jl__wjJ 
CjIj J t"1l _j! (JjJ jj_)J i^Ltajyi -J->-jJ1 Jl^---*! jjJ JLs- ^-Ja _JL^J V! (___£ 
i(_JjJ_IJ1 4 1 I t t, 1 jj_U L-Aj i _JJL_*J1 _>j__- jjL-Jj _*! L__-_J ^gj MljTI (JjjJtiJ 4 .,-U-L> J 1 

. L_)jjL>iJ __-t-L*U _* ___Jl JjJL>Jl L-tJjJL) ___ _y-bj 

Jj_>. _jj__-____ jU j_>. (_|jT jujjj (3-iIjj (Y_ ^7>-jI1) Donald MacKay ^JLJI 
4_J1 __JJ _j_*J Cj1j--_ T JI dJuk _jl (Jj-j 4_i_Jj i 1 <j *i j 0 "1 --j j-j_ul_J1 4 jl <i r l_jj_>-j 

_jlj i^yjL^j j-j-^j _>---? L J^ mm (jj mijTI _>_JL>JI 4_l__ Lcj _jj_JI I j_- (jUi- _jjJ1 



6 ;irtl.uViT»l j__j'&{pg :6kj jjjjjJI |JxOjLuju09 ^jJDjjLjTtll ju___JI 

4_JI j j <i n ___. j*oSLj jL_--jV1 JJJ jl ,.1 <i T.«j J-&J i5j-o"i 01 <a JLo-T-H 4 j.Lor. 

3jjj____> 4 m llL .i ~>oj jl__c_j*_M jjj1_j 4 j ,1 <> r j I J "t t jj i jj_UI (jJ_>- JLo_T_/ 
L_JJj JlSjJJ i<:ln jll _--_ fJL*JI j 0 Ilmj ____J __J__JLj (SLpJl j ttimi __£! 4___La 

*U_Vl mL__ o jjj jt --L__ jjj _ya : 4Jj__j ( T ) £-^jJLl ) jj_-uj-i-u <j_u^-L_>. L__u! 

jJjJ I. dJLit __ i4j|jjJl (Jjj-ls j_£ L-J1 J aTu " <_--J1 CjLbL-JI ^Ljus^ jjliw JlJjj 
(_;-_>. 1j-_>J I J-0--J1 __JI t L-J_> -/1 L_*Jj Lo jL__.j_-__J_> t4 " <i ni ____ i n (jjLju J---0 
LoJl___j *4Jj_^_u_j ^JSJJIj J_^1 j-o JrtU II dJJj j.< ,o "i j __"<>. 4 <i mJI £>L_i_->y 
4_t_)LL->j __J1 oLjjjJLI j-o 4jjj a ___5 >L1_- J-o— _*J 4j1 l__j — juj j— >J (J-^-L jJ JJ 

jLs J_____J1 L_JJj j^__. (___> UL_oj-___/ < t , \ < «" ^.JJI ^\ ((Retinoblastoma gene) 

j___j___ji £_u j-_jjjj_ii ^M-aJLj (jjjjujj j__>vi (jj_4_uj ojjj (jjj (j_4 i^L_j<->Vi 

__J__ 4 j jjj-Jt " J 1 ^1__<_J1 jl : Jj-oJl t , 1 1 j J1j_>._ t 1 0 y ___)j i jj ^ U II j_o 
OeL oVL>J1 j_o j_j_j_-> (jr-ij t J__ii ^rTril ^J n ) j\.lu,> 1 J_>-f j_c o L I JJ— *J 1 

+ (Yo _j>j-LI) j-jjj J-i-_ij 

jj__ij oLjjJLl Lj >. jJ j-___i j ^-jic JjL-^JI jjiajJl (jl Jl_>o L__L__ ilj____>j 

'Lr^J 4_>jj-L_JLl --jju-IjJLI oLjJjl ^oJL-u _-J_~. L^jt__ajj JjL_ujo __i^Lj 
LcSLo-o (jj^j 1 » <_£jJl (4jjIjjJ1 CjLaLjJIj ( j__»1j_-iV1 ^ .!■<_>• 4_>JL-u- ^jj-o j_« () 

^-xC->-l1 (jl JJ_i-___J (j1 (_-J-»J l-L-bj t(j (rt"t1 J J l_Tl T 1 J-______J C_Uj__JI J-_____y_X1 

. j_-»Vl Ijlaj (Disease Free) (j_o1jjaVl (j-« JL>. ^■o_">,^_jo (__![ Jj_*Tt j.,_u ^L-ijyi 
M_3 (L^jLLjj L-^lj-ci l__3>Li__.1 (____, oL_-o__>JL1 

4_>JLt o (___> (j->J1 LJ (j_ajJ 4j| Jj-iijj iC___2_j____ (j_o t_JLL_> _jl jj_j_____j j I jSLoJ 
(j-4 JL__>- ^ <i " >■ (____ 0 <i nilnTl (_^TjJ 1 jij^j mi 1 jL_4 (j-_Jj i(j__>1j__xi _/l dJLA 
i£ V Lo Llj JL_>I ^J LlAj ^o-Ti>U -JJj j-n Zt\ J-ltTo Lo-j-S 4-j__>L>. 1( j_->1j-joVl 
IjL) JL9 (__jj-iJ1 ^_,oI__>JLl _)1 (j-o ^ci-jJI ^--Lc- tjj i^Cttl -iJJj jL__j i(___4^____jj jCa-o 

. Jx-_>JL1 oK*V\ tjL^J L^-u 

i4_»_t_*j(___J L__3CJ (jJjJl __j!jjJ1 j_Oj_oJJ ^JJJ-jJl JjjL^C-jJlj C__UJJ_-J1 ^J_A_3J-0 (Y 

:4_o^I1j 4_JL_JI 4Jl M.L1 (__JJ Lj_*j IjLAj tudlj J<.ui; .on ^ j--Vl Ij^ 

4-J cJjtll (JjJ-JI j-l J__3_Jl-i__L (M^J__i___Jl (JJ__J1 JJJ__JJ ( jA--a->iJ ^J-_i__)J_4 (Y 

i tj mi (4-oL_JI JjL jf jj jttl jjJ jl jlUJI jjj J4J. (Human Enhancement) 

(^m^ mi J__L__j LajmJ-jJljj Lgj ^o-L^ T JI c___-_J (___J1 jj_>aVl j-4 (jjuLJI _j-rit i JLuC 


jLl_I_>.L_> Oj—jlJjS JJ—«! (3 .' ^ * f J 1 -*-*>J it— JJ...J «II j-4 Jlju ^___j-__o LgjV 

^lUl <j I l_JJj i<LLjJLd _} a J_>. ^L) jl ,i ,i Wl Lgj j,_yaJ_j j I c-Oe-J (_--JI cliL_L_u_tljJLl 

U_£ *LL_bj .4jj_.,„ >JIj 2LJL_utJ1 cjL_1_L«VL_C 0 U__-_UI Ijia _--) l_JJLl-AJ jL-jJI 

j*l J V "l (,-t ____ (3_»JI J 3-5-- i^-JjJJI 4" >Jt I <____ *---lj J JL>. ^ jL-O-J iL_uL-_ L_jf>Ji 

j j_x_u__ 4_5e_jj_Lll jl . > _u r. I L 1j <f__3 Jl^JI IjiA (^jrtTr "J 3j__llj__U 4_l4_jlJ| __jL___uJI 
L_JJj _jf jJj t L_jlj j.j t"tl l_Hj Jj_t-____*J ^l <i . JL ^CjLj ^jJI jjj_-_dl 4_3rlinl, 

^tlLaJ ^J ^ji __cuJI £j-__»j^a jL_3 ^_-_«j^____ VI ^_xm_>JL1 Lal . cJ_jJI _)---u Jl>- 1 j,< » 

j*juc.j J__J_>J1 4jj.lo, j l__o_- 1 4_j_______II oJJb Jj->- _y_j_-->j-aj £e_jj_a__ J_L__u . JUu 

£jjl_>j-4 _>__ <\jJ>II _yJJ L-Jj-tj ( o 1 JlAj t(_gj mm.11 i.iil 1 nVl £jj__>j__j 4j1jjJI 

.4_jl_ji ___. _jL_-jVI .m;".„i 
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^ I <_xAJj jjl „>JI (j_i_jJfc_j__JLj \ <ij 

j «■ m .Will ^U___Vl 


(j_>j_c j_<a 4jLI___3 c_(-i< n, 
£->*j_ Jl_9 (_P=>jJLI j! ct- 1 '.'.! <*l 1 -^ 3 

j~« ~ ' " -A j '. ' ItrH . .. 4__L__ t La <__j|jj Jli- ^l 
(J|j__3__jj i4j_jjj__a ^jiiAJ JjJjcJb ^l j n II (j_ajjJtl 

L__SJj_- _-JI 3#: lj__J 4-i-L-t C Jj>-> j*l J V ">.-.<-r>L L_Uj 

Jl^LjjJ (j_aJjJLl CjI -v L^_Lo jjSuJ (jy-Jl CjI <iKllj 
< *i jjL-A <— ^JJ _w J < ii lu-"l 4 _t __> j_a uj ilaJ'1 

-_ajj-_- ^ (,UU1I) JUJl -Jal <l_jLjjjJU 
<-m <nl,1 j_- jj_o jL_a JL>JI _j__wjj . 1 ^ "jl " "s 

L_j_jjj_a _$-> C «.-_> <j--JI l__i jj__*J Lb i(j_>j_c_l 


__j_fc. JLioj) 3jLjJI jj__>e_aj 4__o3ta_> jj_~J jl 

3jj_wjJH (__jj_*JI jl> i ____*_>.) (j___lll j! t(jkjj_v 

jjj i(j— 3-1 ___)j__SfcJ JjJL-Jj) J— J-J 4-jJI j! (_}_-___>l 

CjIjI jUI 4j}Lj ____ _t_a__JI (JJj-Lslj Jl_w1j i__j__>J 
Jl_3 4_jjIjjJI 3jUI L^Jja jj5Cjj (__jJI L-_jjj _i-j__- 
4__"r j-"i \ jL___ lj_____j ,j ______ _?l J_L___ _-Jj _£_jj 


JL- <___M__L, v . ,U\\ 
<jm,>ii _J*_>U 4________ 

_____ £____! ____ j j <J , o 

J__J Llm tJI __,l__- 5 L__.t 
Oj jJI o^VI _>_._____. _1 


4__}L__ t 


JL 


tjjpg^ij-ill jm-ulII 


^lr> a 9 ^j^ijJ (j_j_SJI *___ _J1 __ i t"i __-Jlj i_>_}JjJ,1 j_C 4 <j 4___>L>. j1j___? L3~-~ 

4___l__-j < 4_Lj__ l ^ 4_li___ __JI 4_L(.u.(JL} < L__-'V _£j_i__ L-j < L_1j 4_Jj 4_____JL 

._>_ajjJJ 4_jUj 4-u_L>J1 j1j_u._M tf j__ jj ju jl 4_J_3fc_a 
j__ {_>_."< ->J. I ^L-S 1 )K tj a -lj-usI J_a__ i4_u1jjJ1 CjLj__ljJI ___ ^ J__jJI J____L 

0_%___ j_4 JUj-J 1-4 3c lj__ j| t(___LL_>Jl J^>J V MlltLj Cj\ U fl"l1 _>jl__> J)JjJ_> 

jj-*Jj ___JI (<-_ojjL_tl ji-ol) Genome 4jjIjjJI 3j_l_- jJl 4_U __J__l ^jJI t_j__£J1 

__JL_>J1 j^J <,"l*J1 4— J_^_5U ^L__J1 j_LiJ^ i3Jl_w _-—C _>_______ J_> Juj__ J_L_iiJj 

J=_1j_-« ___ ^> m, JSJ (4_ljIjjJI Li-LojU a L$j r.j "< ___J1 4J__1 3*1j__i j!) 

j- 4 j-J CjjJLI JL*j La 4_L_-j_-i ___> __-_>. jl i 1 ^"ji-gj __J1 4jLj-__ JL» j_La 4 rtl" V a 
J-<_->Jl J_-.1j— « J>L_- _;l 3_*_jJl 4 iU f, Jj__ -dJju ^j__J jl j_L«_j__ t Jjj1_> 

(Postnatal 3_aVjJ1 j «_j 1 $j ^j _u jl j-SLcj 1 -i < (Prenatal Diagnosis) 

3jjL___JL jLUj ___J1 <J . j .-» Jl 3_La Jjlrt-lt ojll jlju _____ jl Diagnosis) 

__J_ _9____J_jj . A iii n" J I luj___-jj jl jj_ 4_i___u_J1 __} j jj__l I J_j-->iJ _-L 

DNA sequencing jl « I . j . _» J1 4i___L_ __*___> 4___j___ 4__jjJ_. ^l jl_*___l_L 
_______ jj» «" 1 1 n 4__-l__j 4_LjJo <__--j i(4j_1jjJI 3_LLI jj-u _-_J1 jj-ojJI 3*1 j_i) 

oL_*___-__ _£ J__>.1 I $'t a l__JLjj ___11 l_5j___- -'1 __ic Jj-____>JL _- 4 „".Q i4__l__ 

4____o___J1 _>Jl^J j_Lc-j j i4_jj1jjJ1 Luj-jpO \ ^IA _)J_-_ ___11 4 <>V 1-^tl 4__J__yjJLl 

1 ju_> ___ _LtJL_*__u__j ._jjj__-_M (_>_sl V lu- 1 ! -ItljLiJLa (j__ La 1 V -» 3-J-*3 jl 

J . JL_>JL1 1 j__ ___i j^l Jjlj "j (J^jJI (j___jJLl JjU" tl (j__ C_>1 11 _y0 *j_>J1 

__J1 4_-L___VL (pljjJI (j__j_k____t1 (>_ ajj^Ul jl_1j-_J1 _-__. l__Lwj_^ J __. 

L_J.j_L-t.-jj Laj ^A~i >JL 1 J__l_ ___ 4_wc1j__J t_j__J1 (JJ_4__J _jijLJJ _-~11 L-Jlj_>J1 

j_-_ JiLojj jjJa J_^ j\_lcj __-II 4_u1jjJ1 cjLojIaJLI Jj_>_jj (jrj_- jLI j-o _JJ_ __L_ 

4_Lj_l_-j . I /j jtc. ^^LL- VI jjj-i-T (j_»Ut__ul < (i j CjLojU a __J{ 4jL_- 

4__-^t_4 jl 4j| j-p- jl 4Ji_L_ Jj_3 _yo jj__U 4_oljjJI __Lajl_JLl _-ic ^LU^I jl 

jl L__j_- i^L&j _j__J1 l_U_ 4_5>L_. ___3 1j_u£ Ijj! < rtlVj iii ^Lc J< ni) __cLjLvVI 

___ 4JLaL_JI l___»___JIj 3j__J1 JoLdj (j-J-C l_3j t "< j < .i CjLajLJLl -*j__ __Lc. j_i__JLl 

_* j-Aj (j-jljj _>l>j-<u L_tL___a _Jj l iJL_JH J_j_l__ (j-L. *jj-___L_ , (j__3____J 1 *_dJj 

1 _____ ____u jl l___jj __j!j L-J-iLaj m"l J^li- j-4 jl _J_L_u> __Lc 1 ,-»■ )>>1j j /jlnj 

j-o jSJj 4 (_JJ_ ___i _9_*J1 udJj) _dj1j___t j^> LLl_J 1 j___u (c-i-UI ij^jJLlJj^-^l 

l__K 


gg*i 7-0-^9 -_j__JI t* j-y-«9 ^juaII _j>» n 


1 j mItj * ^ -"-"^ j ' - <* _>__jJLI _>__. _Jjj i (i U 4jjcJL1 L$j c< j __il1 4_i_J1 _-l_r Uj 

_d_j jJ *j -J-tJ * __-Jl__c. oe-l <a — >J Jjl — >J (_;jJ1 --Loj — a '(J- 4 *-^ L?! UJ^J 

_jj_-> ___j t j1j_luV1 _y3 £j_J1 1 j-A j mi,'J 4-3r-u K CjI tull J-C A^jLjJL J)1 Ju___u VI 
_>_aj__a l_U j _- 1-T ^ "< a <__jj__uajjj i I <i.j ni <v l_JJ j 4__Jj__-_<_j <-__-jJ V < *!,< n _n Cu! 

^UjJI <. Ht^tj _£jJ1 u ttm\\ _>-sj_U 1 j#- .(Huntington syndrome) JUlOjj^ 

La! <j-_-jJ1 (j-« <j----l I Jufc Julj j! _j}j-jjV| <j__i __£> VI _>^V 1« II £____ j flt\i V 
_>^=>jJLl 1 j__ _>_-1j-C.S _>_« *_-_i__ <J,\ 4-dc j ^trij V _>_3jJL_j l_jL____JLI ^jljS L_JJj Jjl_- 
. j-i^T jo> cu _£ I 3L__- _>_- < Miltg-J V 5 J j * < i) 3l_a__. _jl___J VI _>"h *JJ i 4__ jj_*J, I 
_$-> 1jl>V_JI _jl ~r j _ll _>-_jljj 4_ij_>J| ___ jjljjJI ^***-} ^L_a3-VL _>__»jjJI IJUJJ 

jj-ij^oj- uj-oj .(hallucination) _jLj_$Jlj 4jj_4_$JI __JJ 4__L__>VUexcitation) 

jj JjtJ _jIj_L_j j i'n C. __JI jiio v Sj__3 J^L_~ CjjJ.1 _yJI _£->jp 4_a_ i __.j £_--_- 

.(LjJL___ jl -> V)VLj ____bjJLl d^jj- _>-__»-) <__j-*j t_jj_J_JI ____) _>_>j_11 _>__•! j____. l 
_>_-jJLl j! _jl i(Autosomal Dominant) 3j_>L___ 4 5jjJ_u _>-=jJLl lj__ J_____jj 

JL__>j - (j-i_t,,->J 1 J-Lii < ; <j <<^JJ t^j-aj aU _>LaL__>- _>jjjVI J__-l _JJ_L (j__- J-Lj_J 
J__S 4j1 ____j__cj t4 j^j aLjjJI _j|j__i__JI _>_<- _jL__jV1 L__j <_jL___j ___J1 5j nt-JI 
_>js (_;!__!_- (j-SjJI _>_-lj-_i J-£-_J o? (jj-J _K>J-JJ 4-j. u . U 3j--laJI Ji nVi 

3j rtUU >1__U jl _>__j_-JJ >\__U ^jjjJljil jls_! t _JL>J1 dj_t» ___. t-_-jj (jjjJljJI 
-_iL-_____ _»jL-j _j_a _;j__-Vl JL_>-Vl _>SJ ( jj_ 4_i ul__j _)! _jj_ (j-Jj (Carrier) 

1_l$J ^!>-*J1 _>_, ^jj _^f J->.jj V 4j! j^jJL jjjl>J1j .(Affected) LJ_l_ _>-sjJLL 
4j| 4___jj_-a <. ti i UTl tj _j| 3jl_L_ L4 : _L_> 4____j _^jJ_*j (_>jJ1 J1j__Jlj i^ji-jJLl 

I j_gJ j-Li U _>__jj_____J1 o-v_-j J--1 jJ _jj-_ LiJJ jJj $_>_>jjl 1 j__ JiUj c-j! m a 

La ) : 1 4-1 a J j___>L>J 1 C__jJ 1 (___ 4jj_>J _ys L^J (j_-J 4_____ 1 ^jUj m _>_>jJL I 

_>_-jJLl I j^j l_j L-__j_-_ 4j! \a\ mi ^Jjlj tj__- -uLuaJLl _>-a.V <-J1 __3 f!1 j-ut-JI 

__J j j-j-_- Ljj S_>__J1 j__ J__e 4_Lp- _y<j t j < ii < nj^j S_jjjujVl _>_» j_Lu _ry>- 

<-j1 ./i iiii 4_j! L___vl ^J__j _j| ___9 SjLjLaJI Laj ^4,j j! 4__JjL_JI 4jLj__- ___3 
_yj ^-JL_>JLl l___j-x 4 j.l r _)j_xo___j (_;jJ1 La (Y) 1S_>__>Ij__<i VI _> a _j— Jl l.*v 

J-tj S4 J <«-\V MlTlj 4_L_gl1 4__J__- £_4_1->JLI 4_Lo\ t J ( 11 __1_L_J S_j^TTr MlTI L-JJj 

J^_i_ cx_-! j! 4JL1I uJjjJ ____L_C 1jl 1 ,» j aj S4JL0 ^ljjJL _>_ajIjl->.1 __-<Xj "< 

_j! ___x-3j_-u-u J^-_5 J_d__. l_j j <____* Ijlj S- jrrV miT I L_JJj _>jj L^_>.ljj __ic (3_.lj____ 


_j_-_jj_*1 ____ 4 U r lJj "j ■ ■> 4_f U i m 4 ^Jjlj OjIj <-_LjjJ IJl_> l__1_jj 

c-ljjJuj jL^j] \c. _£_i| j-l_j ^J^-i __iL___L>Jl _£___-_" L__j_uj c____ 1_>]j S,j_a_r, ,j_o 
___JjlI1 J__>JJL1 4_t_<3j _j) » j, i,n L*jj _yaie___J1 ! J__ _ji ^Jjlj cJlj ^^j^**- "JT 1 1__ 
4j»-aL>JI __ j_ ____. ' " 4___>j_<i _j 1 Lu_jI ^Jjlj 1*1 i<T iLuuiLw IjLl__ t _jj_LJ 

__L_jl>-L>. ^JL-tJ jJ 4jI 4_j__>1_-j i 4_i ! j_J I J) ~"»-j ^jl _]___ _r_*_)j _*! (j___ ___ j-fcj 

1_l_cj ^4 jlr ("< ___J1 4 <\-r ts^W l__jJIS_J1 JjL_Lo ,j_ajJl (j_o 3 j_j_>»j 3j___J V| 
4 n j^jJl 4j1 j"m -wj _£j_L__j_J1 (JUjlLI _j1 " V" t ,t J^J- Lj < ■ n r 1 JjL__ C____ jJ 

< h,ts>.,7u.a _-— 1 J-Aj * f ^ J 111 _>-L_.jJI (j_sj_va _) I ___j_jlj OjIj i L-__aj 3j____aJLlj 

-JJj ^Ji_l"j ( __u_" Jj 1^4j1_ _>iajjJLI ___ 4___ _JJ j j-jJ-J Lc 4jL$J1 ___ij Sj <.«JI 

. _S_j__l j — 4 1j___>-j I J»1 __!_____«] j U <j~\ ^yjJI j mi jTI (_ < >• i ii £_a _jrt_L_JLl 

4_se___J 1 _-__ (j-ua__J1 4_jjLj___ ^____ __jJ1 i4_uj_iJ1 -_jL_l_4-L>JL1 ___S _j_M ____/_-_jj 

i__cl U" t ti\ 1 j] ^_-5_-l__ _____ _r_«l_J! jpo (j___3t___ _*1 * _jj_ , i «■ j"< i nj ^jl i3_j_*J1j 

t^JJI l £jj__»JL1 J1j__Jlj (T) ^^jLjjj^ jl j___t __!_. ^}U_ , _'1 _n-~L_J! ___£;___ 

j1j____*1 jya Juu _--JI --> La jJjlI I alUb 5jLp* ___ _^>J1 <-__>.L__> _)_a :4____u --j__u 
(Jj_j S 1 ^ j -~ !___> (jjl jjju l_^__jj_) j| L-bj uijj-lu (j_o 4_jj___c Loj ^4 j tr\ V miTI 
jl 4___wjj J^lUj _j| ^-jjJJ J^cj Jjkj Piina 1(j jlr ^MJo VI J-W-11 c_jjJ _j_t_x__ 

_jl 0_jj l jl __-__> 1 _JI ,j_4 _5.jl.t_.~J I j| ^jjJ! (j^a _9 *}____] I 4___>»jjJ1 i ( \ U ~s fj\ 

_j_*J _U_Jj )^t_ll_ Lr -_>.I Jl_3 j-_-V1 j)_Jj___J1 (jlj (j-SjJLL m , Lg-A-L.^J 
(j^a ^j-Jl 1 j. j_j_ _u _j I Jju_»_T| ___> < . ' J j lr> 11 _5J*_J j L__ 1 j] 1 ^ j, Jlj — caJI 
*____,] (j (,,1 "»,"m„hj J^_3 (j^jV mhTLj < t Mjt-T1 ^Lj_i 4Jl_v _-_5j SV j»l (j__jJt___lI I 

j-_jJLl __J_ L_5j__1 jj --ocj ___J1 __!_____>! jJLI Loj S "V ^T JA___JI 4_*_j___ (j__jj_ll 

La jj_ j-__- -"I Jl J--J1 J ^ JJLse-JI j_« 4___j_Jl - Jl^j ^-Lt_JL Jj^cj ^ jJI ^ j U T I 

j <M " „! _j_fcJ1 __o-L___> jj_ -_«_j_>JL1 j)l L___w L_jIjjj_4 i.-t-lcj _!£> Ijj 
_j I Ju J__)j t__L_L__JT ^j-JI jysj 3j__lj__ 4_l___ul £jJ__ 4_j_____J1 _ j__ jL_3 1 j___4>j 

i(j__jj_tl) -_*M_-11 __L^_>J1 _)_a 4_^_»» J_T __Lj_>-^Li__ ju jl_*__j __iL»_4_i_>JLl _>___-) 
.((__________! 1 j-^jll *UiUj Ul £-*l*JW u t .jjUTI 

_)___j _j_ j 1 tt,i _____ _-*_*j 4_ii 1 L__ 4 — ______ £j__ij jji _____jii ^ij__i__ _*i 

J< m.J ^l__->jVl - j__ 4___1jJU IjjJUJ _jl 4_ys>L_uV1j 4_uj__J1 JjjJI ___) _j_j! j__I1 

__L-j___j_J! -_l_>jj i__j jJLl ^_<a_l_>JLl 1 4)4 jjS-L (__jJ1 ___lj_U_*! 4__ L_ -_» Jj_____« 

H 


£OjLaj)Jlg 2>jLJ\ ___» 6jjj_9 ___uj_l _jnj-*m*ill 


4jj_j_>. c^Jlj-sJl ^jiiT JjJj i^jl aVl Cj1j__ J-l-S 4_-j>U1 (jrul jj_1 jlj "i r »V 
JjjJL-tj JJjJL) _£jJl _-Jfl}L>.Vlj 0 >i Milrtll JL.t-i.tl jA JL*JLI Ij-A <___ L>--->Jjj 

. 4_L<s1j_£ Jjj.d.>.JJ _}j-dJ1 
V! 4jI VI i\ rt l m. a __-j_o 4l___- J _'1 oj__ J^ _ya ^ci-jJl _-J--J 

£__J__CL-l-*j Liu— - '^J^J^" '"'"'H 4— iLojlj ^lj 3JI (j-C, 4_>_)LJI JljI j___J1 3j__> La_ <-liu 

4_Lu_L>Jl J_-1jJL1 _— 9 (j_»jJLL (jrtjl — _a_U ->^Lj| £ -gj _jl l_)1 uoJj (j^y <"J1 

4 j U f 4_j-__1j_-i ^__ £j___J1 jj_ L___jI LL&j 4 J_w>J1 3j_IL_ _yi _>j-£JJLl 

J^sej Jj-> : j_A JLsJLl 1 JL4> _-— 4 tMa\ £JJ— J _£ jJl J1 j_l-JIj 1 Ig <ijtV"ij (j__>L-£>.yi 
JlJjJI lLU_ _,! 3jU_iSMj 4_->L_JI 4__j_dl £A t_jL___ll 0_J^' 1j tn$ -_J <j! JaSU 
_-Jj-M (jrtJLjj- 1 ! LjI j 1 1 11 II JM_>- i^ii o 4 oKII (__ La J_Cj t Lg j 1 1 n jj^J 111 
1 JL^J t____LJLl ^ljjJl .1 nr j t.u <_J_JI _)L_ L1 l_3jul_ V L_l 1 g j i » Vj ^i?j_<i-_, _ya 
L-JL_! jJ l__3__Jj- La i_£jL_J1 j-A-J _— I) Sjjj-oJI 6' LuS» J_jlj 'V j»! (j^jJI 

4ia__ L_»1ji__ j-La 4_J__4_>J _;jJl iMlrtUI JjjJI J_vj| JL_ t_J_Jl _J <-ia.lf 

_-__} JjaL_J1j _$_ <i.«J 1 t__=e_JI __JJ LjI <j <i "i^.rt »_ L__j1 L_bj Sl___l__J1 I ju_ JU 

4iL____Vl (j-C 4jL_>->Uj <jj__,Vl -> JL_> pj <"t ^yJ-j _JI 3 __J jjl SJ1 jJL_>J1 

_>jjJl cLa-Lu JoLi Jj-Jl Ij-Aj i4_j_*J_ljj i 4_j_C j___> j_aj t~j_i>ij_> 4_>-jjJ_JLl 
^4>sLi^ Julj Jo___ __jLx__ -rj"r i^ll L-aiJjJLlj (j^j-Luil __JJ 4j3L_oVIj ,j jjL-JIj 

JjvI jjoj i4j___«Vl ^j-A (j_c 4jL>->U 4_>.jJL1j jL_>J1 _--<JxJ1 _jj*_JL L 

_____ _j j U m IIlAj t 4_uo^L__yij 4_ljj_JI L-l ,»,<CLJe-jO (<ij^L (___!! 4jj_^V1 <iU___J 

J__a-_J1 ^>*lj) _$j Mi.JI ^l i,n *i"< 1 nV1 <>j-__j_a (__ LaLj-^^J-» _-jJ1 l<j 1 ii^i 4,1^ m)V1 
<. t <ltrt"^ 4_<5JU_ j (jnj V ih "II Jj-J*J _n_i 4jj1jJLI 4 jUr _)L_ 1j___j i(j__jL_t1 
4_ujjl__JI J_L_JL1 1 flj 4 Lj 4jL_JLl t— ul j_*- JSJ Vjj mi aj I n j 0 r 1 j^lr l_blj jl 
. 4jUtJl _i_ L^___i JL9 j^-Jl 2-jL_JI (_____ 4__j_I1 4_uij__JI j 

j_£L jJ_u JjL_ JJLc 4o-*JjJ1 4_>L_J1 (___) _jVI jJ-l j_j 4j! __)[ 3jL_VI jJl>_) 
_j_^j_Ii _ys l^jlr Jj__v>J1 j_Lcj (___JI 4j i^ij V Mi"tl oLu-j_-__JI _)_- ^jj i—oJl 

i__j|jjJ1 (jr^ij-y -,"u"i1T 3_L9_L_JLl ^^j-tiJl ^ljjl _jj_v, Ij jJ-I 4_i_1j_4 (jlLlJJ t4jjj_?1 
1 j_b _5 1 JJi- J i_)lrt iuilj 4-_a_w 4_jl_ _3j__u C-Jjjjyi (__!_ _h-»_- ^__j_-i SjLjj l_JJ_1j 


^03*1 J 1 ! II jaoaJI 


_jL__j_*__J1 jjlc jbjjj .www.geneclinics.org jfwww.genetests.org ja £2jJLI 

4 j <a i <jJl (j_*a_^lj_J1 (^lr, Jj_i___»J|j 3juJL->J1 C jL-I niTC-M ^.Ir, ^Lu Lajj 3j_-lj2U 

ji^J T- mi" Tl __VL_5_jQ ____< _>JuJ_>JI Cjl J ^l_L_te_L_j1 j-LAJ (__JI Cj_4j__>JI (j_4 

cdJj o 1 t JJ <Jjij---J1 -J^LlL-l 4-jjjl>JI cjLiiSjJI cjL£j_ii (Jji^Lujj .^LiaII 

(j_4 j) ^LtLtJi ^-A JLjjJ 4_uI_3e-jo (j^j_st__j ^LtJaJI — j L-j--!— I I (j--*J (j-oj-JU (jLi 

t^i- 1 lt-^Jj^ o ri l' > iVdl *:ljw>.y 4jjjj_t__JI jJjJLI ^jjjjj (jj-aj^jj i(j_jjLtJ1 (jjiLJI 

___JI -IjiL *l_ul__l 4__u <____. Jj____j>JI uijL^j oUjj * LL*__, *Lu__"_ , 1 CjIjI j f. 
4 U, A L-J 1 jL_u_/_'| £--3JJ (jjj J-iJ 4__JI iJJJj IjJL ^j 1 (jwa J_> LjJI Juuj . l_gJ (jj_%.jjj 
£_j__s __£• ^_9j--L>. ^J (j 4 ,i„_*<T 4_JLl___. ^Ij___=-| 3^1j_jj L->j-oaj (jl Juu {O^L ajU 

. 4_L_T fJL_J1 JjJ ___ jljJLl illjj -_uj 
t->jjU*i a Jj_1j_-j __JJ (jLuujyi ( jr l.,.i>J I (j^j> mi" 11 CjLj__j C J i rvj JL__J 

4j}_j <?j 4-f jjLa__-j V _£JJ1 UrjJj>Jl 0 ^j V mmTI *lj->-1 q$\ _^S_4J __ui_v 

(j-4 4_J] Lj>cJj jJI ^jjcl tU.^VI -■ j ahtl c_ _*__>. <_-__ L___4_-> _JJj o>£=j 4 f 

<jL__ _1J__J *U^>-JjJl J->-i _£jJ 4_u1jjJ1 CjIj rtUTI <jr>« ; Jj^-jJ ^rt -Tl (jjjLu 
(j__>J1 £jj ^jj - 4JL>JI <>jL_b ___3 4jjjj_L_> ^jjSo 1 j jJ I (j^jV mhTI 4_J_q_c 
~^j rthTI 4 jlo r c 1j-^-L __Uj ^i-Jj t^-M ^_>-j ____ 4_jjIjjJI <_jj j - T1 ^j-c ^L>J1 
<__J1 4 rtUlTI 31 jj J_-jG C <-l " a\U;TIj o _____jj_JI (j-4 JJLC (J^ C ^L_____>^1 

LtjjJLJ _-l)1 4 S___iJ1 4__jL_LJJ_±J1 J5v in ,r_J ^S/I 31 jj £_4 -^JU-J ^-'l 4 Lojjj 

(jl_4J LjL>. ^JJ I £C_J___il 4_JJ_J ^____UJJ t jh-J-L*!-!^ j^L-J-V (^ U » "l T ^ i,rirt*M < n 

ijrit^r mi"TI 4_lLg>j-T (j_w<4JJ *(JUL_ (jrLL>. ^jj-uLJ ^-Ij- 1 j_L_j 4_J_L 5j__u__. < " . < M 
c_jjl__J __J-_~ t4_il-*- 3j n< r Ct <-u (j» Loij_« (j^_->J I (jj-_J 0--*- (j ' {jr ^H! *- ^ 

(j__2-__J (j-L 4, ^ l_J j jl_c ______ ^-Ll 4_j^L ^_I1 j_- 4_>-jJL1 dj_- (____ j_4j <>j o r 

___>_» _JJ j (j;j_*jj 3j____. c___JI L^__*J1 (j-4 3jl_w1j 4-i L- J____Li_j (jl <_jjJL_4 

(jJ ^4__j__JLl j 4_l___1_JI 4_lLL 1 1 (j| (J__l>- t^u— L__uj j^J-jJ (j^— >Jl lJjjjj j_^>JL1 

Lo! i U »jjU Tl ja-JI (___ jrU_>J1 4jjIj 4_.ni! (___ J-Li-*! (j-4 JfL_- (_^L Vj j_jj 

L^jI (*•< j*- (__ij -vj| ^j^ j tl ^1j_vV ^ JljV " ml __j____9 4_Lu_ 1 "1 i ..II 4_J->Jl 

^l Jl___L_uL _JJj ^j_3bjj (j_--*JJ 4_jj1jjJ| 3j-j_>- jJJ 4__4__JI 4ir ,.gj\\ _-L_ (^j-_>o 

4 jU r ^j__>o (jt j_ju 4__JJ_JJ (DNA sequencing) -» 4_L__L_ 4__i___ 

4-t.aj Lq ^Lv V "> (.ul 4_L_>L__jj ^ i,n * II cjIjLJ.4 ^_lj 4_uljjJI 3j_j__l jJI i ai"i („(,)! 



^jl^J 3*Ij_»j Polymerase Chain Reaction (PCR) jf JmiImmU Sj-*LJ! J--U_j 

j*\ o *i j <u .(__j1jjJI JL>Jl t^j-_>u -4-1 ____ 4 m «*iij (___J1 (l_-IjjjJ11) C-iijy <*t ifiT! 

4__jj___J1 d jl-^jj j! ^jjii }LtL__ jj*\ j i ( > j__i_>J1 jl j_c jl__1__JI j^c <J o 1*1! 
cj! j M.r *L_J_._^! ^j^y m,j jt jSLcj «_L_ 4jL-ot " ,„_J 4_J_>J1 __LL_ ^! jl-_____,Ljj 

jj_> j_-> J_c__>Jl j o *r ( nj (_--_>■ 4 j o fr _/! 4-J__l (____ JUu 1 JLAj *4_jj|jjJ1 (j_i»1j__c _/| 
jJjJ jt jt « Jcj > JI j-4 3 j___L_La J_-J j-« (_-__ crjJ^JI (J^W^! U-* lS-* t-3jj>. 

jt jSLu ji^>j V Mi*ifl __J_ 4__LjJ__Jl djub jj *<_ ? j!jjJ1 s-'-'-*-^ Jj«_-_-j j-_j (j___>J1 

^LcJLaJI j-4 j_j_j__' JJLC j-a 4__wj "1 2-U (__jljjJl (J ^c u-Je- jJ l c-lli jlc f. ___- ^ Jl-jr *i 1 1~\ 
j,oj-> mmTI __ii SjSLlII 4___jjJ__J1 dJub jj t__t_t>- t 1 _gj._u_J I (jJjjJI jJjJ-JJJ j_--_-__ J 
4JL-JI ___5 4___oLi-.j 1 4_u I j jJ I j__>Jl 4-__-L___>J 3jj__o J______ I Jl_->| __J_C- JLcl m<**m. 

a^iljjJI 3jUI ^J L^JLM _>l jII olij m.^1 jt j-* J-St-UI 1 «j> _>! jj ^l 

j-C- iX C_-3t_->Jul JL_3 ( jjJ_>Jl __J} 4jj_£i 4jjj__4 JL>--S! _J_ljl jL_v <_-_.) j_J_5v_JJ 

,(j_l>Jl j_jjj>. 

t^j-ojn ->J1 (jrtaj V Milll _>i--jj L_JLi__ jl__ 4__Mt_j_J__Jl Sj-^jJl C_VL>. (____ Lc? 

Sj-^jJ! jl_ju <j___l_*_-____J! jt Prenatal Diagnosis jl 3_>VjJ1 J_-__b £ j___a________l_1 

4 j m.j jiaVl L>L>JI j__-.f (_____, ^-JjS/l 4___jj_L_JI jlo " %\ j iPostnatal Diagnosis 

gjj ( nVl (____ L>L>J1 jL>.t jSUjj .4_cl j___j (____ j>_tj j__l>Jl j-o (Amniocytes) 

(__-v___ij i jrj_L>J1 j_-v_- j_4 j miT j_A__J1 ^j_jj_j _fl 4_jL_Jj J c - r fcU j miT j_u_oL>JI 

(j*; -~ j_vj_4l___ : -__wjjl j (jJLluJI Jjj 4___LjjJ_5 jl Amniocentesis 4__b^___JI <j_l-> 

J_____l j-4 JL_J L^jf _/J 4-_UjUH dJLA JU__JUJ 4jJJL-__> j-4 ^i-CjJI __1__J ,((_j lUM 

j_! j__t_L_uV 4 ->-j Vi _jj_cj (___JI 4__>. _M 4_jl_-u_j i j___>JI 4_4*>L__ (__J_c LLol _5j_-_Jl 

. j-i-I (__J1 < ( j 1 1-> j_4 4_~- j *jj Tl oJJt L__JL____) J_9j /. * , 0 (____. 4 _Lj j_J__J I ^JLA 

^j 1 ( <i_^l J__9 (jnj V m^" H (____ l JLjlj jl j_C_<_j V 4__( __j_ 4__L^J£_J1 _>_JL_5 4J_C____-jj 
L-_j-J ____^ 3j___w|__j» __jLj JL_5 (j^jV mmII 4__t_l__ jl ___I*J I _U_J j-«_j_C j-u_oL>J1 
j^l J^j-JJ c_Jj-3t_JI jl-_ L-UjJj i(j___4_>.VI 4 jU y j-al-J j! j jUIT j_LcJ V 

4jt_ljJI o1jL>oyi j_4 L-Uj j i"»jmj . j-L_4 c___j (____ 0 r>jV mhTI tlj_>»J 4JjL>Jt 

(__JjVl ^__uL__uVl (____ j__>J1 __J_C j V ( M*iTI IjLA *.Ij-->-J j-c j_L_lJ1 ^cjj jrj_a- 
Mgj q miTI __>-Lo jj_i_>jJI j-c J_> ^_j__u j| jlj-!___Vl (j-lljJ jJt 4j1j , J_c_>Jl j-c 
(__4jjSJ1 (___J ^Lu__JI _j <i mi T, -_»L_JI 3jVjJ1 u n miI 1 »1 fl) (jtaL-jJI 3ju>.La 3jj__ jJ Ij 


i 1 (__j1jjJ1 -j^rtj tt <"i" 11 ^u_lJ 4_c1 j-L^ ___. J-^3 (j-i_>Jl jO jj-c l_j1 ijr Jl_-.Lj 
£_jLH1 4jjj >J1 »lj 1 ^.l-_ (___ Lj_p_*-o 1_£j j*j-_u (_-jJ1j t 4jj I j jJ 1 _>_2lj_4 VI 
^j __> 1 ^ i^tj V nill CjI <j »tl ^jritj J___juj i____jj_JI 4_a_4__jv l___JI 4 -ji_J 

.c_jj__1 ____ ^^jV ____La| j— *1jj j*J— ^ JL>. (_-__ c_jj_J1 
£jjjf _9_ I (j-*— - __ 4l_l___ — jljj^ ->_ __!) ^IjjJI ^^—-.j.ar ^ritl CjI jUr L>» j 
2_a1j_xj Ju—mj (j-— llj i 4_JL*J I _jJ__JI __lj j^jj_____J1 olj^-u-_o 3j^_>JL1 j__L>JU 
jl $ y ,__JI _JJ_JL_> £____*JJ ijj___3l Jjl >_j 4_>JLmj ^j-—j _r-JI j-Jj J j o^tl 
<U nt jlj t « t .<j . j)) Jl (d*1j_--) 4 LmLii t J_>J jl <j *»J «f ._) . _» Jl tuTt i,iV 

L}L>J (Karyotype) <_-jIj-JI __«_JI ____ Jj____>JI j__ 4_u1 jjJI cjI j V ,n"JI 
(Chromosomes) __LjJLt__l_ 4jj^ -*_a 4_J_lj__ jjj- 3jj___ j_>. I ^_u 4_J_j <ji__>JI 
f_jj (Mitosis) u l j ~i <?tl ^-1 VI (j_4 (Metaphase) ^-JL-jJI jjI-JI _-__ __j_j 

4jj__jJLl L-g-jl <l 1 111 °i ^__)1j3__<JJ L-g_a !___*_>■ I <,,_,.__- (j-c-l J °l (J— ^JJ I <j J jljJ 

L_>jj YT (jL____VI ___. jl_>jj c.j>- _M 4 jK mJI L^L_____j (Centromers) 

(_-__ (j-u-1 (J^l) 4j 1 11 (-kJI L— I J*j I10TI (j-4 lj— -lj L>.jjj 4jjL___>Jl l_LjjLl__J1 (j_4 

(j-TJJI <___ _>__1 ^lj j Jj&\ 

___c_--J La (_-_-- Ju C c-J I4 '^J 1 * - j1j-1I 4jjjJLI « I . (j „ j » 3c ! j__ 4__jj_3 (jl 
(_$j_*oj tj___JI I-4_l_ J____>o (jf £__! jlll 4_____U,I __J_ 4jjjJLI « I ,(j . J» 4 1 < n,L, u 

4 1 miI 1 11TI l 4 j ijl n g j 4 _____li,1 l_J_j L ^ f o ^j____ (J--J1 _£lj-->-_/1 3<-1j__j 

l________*j Jl3 l___1__l_I (_-jJ1 _j1j___J1 ^-xy->. (j I ^lL-JJj . 4jjj_11 L_il_J 4_5j^___l1 

2___j_4 4J (_-M >■ 4___Jj ^J-_>jJl CO.-J tjSw-JJJ L-jL-jl t_r_U _>__>__- L_i_-J ___3 

(www.ncbi.nlm.nih.gov/omim) 4 A,\ »J1 __1 a j 1 - L, 1 4 < j n, ^ lr _>____>. 

4_L_1jjJI _>__ljw«-VI (J____AJ 4 U j"j H L_j|j-___L_J1 J J_C- J---J JL-_JpY £_>-jJll) 

^ju^jJI l_utj(Y-\ ^jJLl) 3j__L \ * AiA ^JI j . n . , Y^ ^ 

jp-Ij^JI yriii Tll ^dl 4_____UI J£Uf 

j_a__j 4_*_l__>1j j_i_. t(jLi-v VI (j-_AJ (___ i(jj-J J-3 (__ «^J V mhII (j__t_J1 ^-jLjj 

Uj__Lu/j l L^_>-J___J j VI JL>JLl j»-ui *U V 3j_J_L_) L-jLu-u V JJ-JLJ _JJjj 4_j3j_4_Lo 

___) (Jj__asJ : (__J I jjJ 1 (j___c__JI ^LjJ (j>i 1 1 L-^j ^____4J (__—J1 4-jjI t i (>>I1 (____ ^Lj_4 


£LOuL=uxJlg _j_JI 6 juuCjg jj*i.iaJI _jn 


SLo->.u.U 4jjj_II 4_JL__J J_o1j__>J1 cjL^o^U _£jL_>.j _) ~^* a 4_ujJlII Jj jJI ^ k < - 
_j_J-*JJ < » i , « 1 <„ L_$_L_a 3j___U__ l_J)L__" jj ___.! alpha teto-protein (AFP) 

4__ujJ__JI _jl ^_1__J1 c-itt jj i ^ i m * 1 1 _>j __$_>■ J____j J*>L__ -LaJLj 4_j__J_~ l_jL__j i**<*> 

___*_>. J_" < ^"nCmi ___l_- t4_J__ 4_5_ Cjlj L^-L) t_n i^jj _>___ji____lJ 4.-J_jc.1 u_U 

^jl—li _,--?> _>L_i__>-_M (j-aJU ___ 1 tj*- 4 ^! ._>-__>Jl ___ C_JL_>-J _jl ^rti^-stl _>j <*i*<1.1 
3_a __j_j_L_.l 1 _)<nj V m<1T1 4__jj___» (j_9 JjoL>- 5 ij_-1 L__Jj _>______ J_ul_ -4__li__ j_jjC 

_>_____- SjLcJ JL--JJ _>^-J *4jl m o 5(j_-il 0 * _)l La_L_u- 4 j* J i o 4_5___o j ^ In " < n 

£_j__. ^j^-j tU _,_a 3 j — _-|j 3lj__c1 _) I _^_i—_j _£j___f 4 — _uj___j (jyjuj—A — >J1 <- _* j-_- 
_jjjj_L) ___l_>j_U jni i _)L_ _£j___1 4_j>. _j-«J) - JL^LjJL 4jL_____4 _)j__i _r___A_>J1 

Ljt (*/^ • * ) L__U_ jl__L__II l-_j____JI _>_>__ _JJjJj *(_>i-jJLl _-!__- j _-ic Ll— __-! 
aJUJi _> j__ J_ _ 4 j lhl^I Tj) i L__xjj__o _)j_Lj__u 4__11_>- o ~- mi _^ jJ 1 _>_______J1 

L__ L__f.1jj _jj-Lj ___Jl _>_-1j_-i_*l _>__*_) _JL__ : 4_j__%_-y__ jj 4ji__al <_1 ttr Lt ^j^___i_o 
___al__i L^jjj -.bJJ (Dynamic Mutation) 4u5^LujlJ1 _j1jnUTLt _, o < .m 
<.m <^>j _;jJl Huntington <>- n Ijj-A o^j-- 4 

_>__1j_-a *_" 1 _> J___ _)_«J ( JL_j_^ , _l 
_>_>j_-j *_>jmi__ _y. CjL j i i t Jj -M ___ j__j _>__jj_U 4__j_>. J__JJ __j_____J1 jL^_>Jl 

4_eL___>VL ci-ijjj < LJLc. jj_-_JI i.m^i _-'jJ1 Fragile X __«. >, _.U _J-__*J1 ____*_J1 

CjM >^ ttl jjv-__-_- ^j-sj-aj it ^___«JL_" ^j-i-t _>_-lj_C:1 ^-.J _ y L__-JI t rtlV 1* 1 __JJ 

__*>L____ (jV i-jjJsL u fu~ 4jjj_c 4JL_>- _-JI _;_sjj (_;_J1 Myotonic dystrophy 

_>__1j_-j_>L* 4_j_l__uII oj nl-> Tl _)j>S_jj . 4 j j L-L.T 1 4 L_a 1 1 1 1 ^ j q L-u j_4-__J ^_,<.« ->J1 
jj_xj _>_. 3jL_L__ _-_b a *4jjjJL1 ___)_>- i ___ 3_Lj J_L__ __lr L__j__-_ l_o_ VI 4j*>L_JI 
_;_jj Lc-a t4jjjjLl J__ _j___4 frj_>- CTG CGG jl CAG ___}j_~l 4j*>Lj ___3 
__j_-aj_l_J1 L&jji-i _>_- <. "i ll *^_q j jjL__o J*\ ii_j J-<__»j _j? j? J-*-*J1 _>-- L___aj_ __J) 

J__-l __Jl _>__JJ_- _)_<- _J_J__J_J L_3jj_>Jl _>j__ 4_L_t Jj-<J- J-Il lIjIjJLI JjLiC _) _*J 

_--J1 __1 j-ll -ijL-c ^JLj JL__1j-_jj__ _>__j__4 4JL>. __Ja *>Lt_<j_a Jj->- __J1 Jj->- _y»j 
jj _L-_j ^^jJL (j-ol i^T.l j_ji_ _rujl_»J1 _>________ _*1 JlIc 3_^*_A_J1 _>ju_ 4_l_ jj£__ 

_>ju_ L_4j jj--C"i1 ^^lJl -jIjJI jj____ _)____ I jj Lat 4 3j__- V*\ jj_L_j CAG _;1 Y*\ 

_y_j_4__) J__J_-5 J____JJ __jL___L__ _>______J1 _)L_ j-__)I jl 3j_XS f*\ _^jL_uJ L_3j__ _*1 

_Jj _*-l jL_ I j_C Aj t_j — 4 — C _ys oL__j__j__ftJj _ t 1 ___ _)j_o 1 — 4JL___ fj\A. Il-Jljj--) 

l__j__-_ , 1 ___ j1j_s_JI -jljK-a JJ__C. ______ -L <_ " tJ i La _yaV <lj __j1jjJ1 _jrtj "<lll 


Ijl j£i Yi ^iiL IjlA 4jj>>j *lj "< -^l ^_p„;Jl cJL£j t 2Ljj>(JJi 

. 1 ^ a J r j I J^ V.Lp\^A (jl2M-j*j 4jLloV I Jj l^i"i!l Jl£Jj jjj t <L3Jo ^jiajjJ.1 l JL4J 
l.3 jjvVI Oljljj^i ^jJUJI 4_j3l j^JI j^Vl 



jlj_C_!l ljIj-« i £jj 
M-aitAJI^ | ^M-JI 

^ljlmll ! 3jj__ll.l 

4jLu_)M 

jL__.^I 

4-ijjII 


_-Ji 

Y ^ l^! * c>- 

(GAG)n 

) :\ 

HD 

Huntington 
disease 

LrJi ° Y <>* 


(GGG)n 

0 ♦ . , . ^ 

FMR1 

Fragile X 
syndrome 

t < ._J 1 

l>^! t_W 

0 - ^JI 0 * j^ 


(CTG)n 

A* • 1 

0 :^ 

DMPK 

Myotonic 
dystrophy 

Lri^' 


YY L^! V <> 

(GAA)n 


FA 

Friedreich ataxia 

ia rA ^ 


(CAG)n 


SBMA 

Kennedy 
Disease 



^aouL^oJlg jaJI __i CjjjLig i_/i.;?H (jn iTnn"!! 


j_4 L>JL (j__>jJLl jj-iL LgJl-C j-j£| mi > (^j_u_>J I ^j^t^ rtTI 4 **• J ~ ~) JL__«__jj 
j/i^j miJJ . 4 dl~< •TCL^a l_jLjj_o ^-i- j I M.inA **__jj_U (____ 3j__J__ j_x J-~-*1 (jU^Ju 
(jl JUJ 1 1 i/M t jo__Sujj (JcL____i l_j__jjJJ jl ^J *"__jJl_>JI _LjL___)*_/I j_c 

tj^U-3) ^L*_u <____! 1 4j_JJ| oJl^J 4__-J jVl ^JJ l_JjJu pJ Lul ^ 4l< ,UI 

jL_ LlA j-*J 4 4j >'s>jX 1 oVL>J1 (____ 4____>L>-j i L^Juj Lo-ji. l_jIjjjJL1 L#j (^--L__uj 

^*jl_c ^_J| Li>A5-? 4__j ; _-j__>J I 3jj jua H <Jj__>l_j ^___ LJJ ^t-ujj V (3-jlj_tJI £•_)___ 

.-e_X_*___> J-JCJ (_-r-C (JSO*'*- '** "'tl ^L_j J.J (_-___. SjJlSJI 

^-Vl Lcub jh irt V mJ 4_uljjJ1 _oU1 ^LaJi_V **L_r j"> *> JjJJtJ Luc Jl>JjJ1 jl 

j_CJj ipJLJI ^ (L4J JjJLo -*) 3JLi_>.j 4ir < ,n Juu Luc JL_>Jj Jf_" j| *_/J l_jV|j 

3j_j!__i ^L_4__Lj L_jjI__1 j_/j 4_j__>__--j L-Jj^j iVi L__p_ i4__u___>_.l _> Jub jjo (*A>-t Lr^j) 

1_1_____J i4_4t L-jLjJJ—A <_______UJ 4__i-) I L_J LjJ__Ct t h tS\.*\ \uLA jL_____*_'1 L_J_L_L<IJ i-ULJ>. 

4j . „, V jl t (Unique Copy) 4-j- mmII 4_oL_>. L jLUj Ll_! j-4 ^jJI cr^-J 

__jJl_s_j L^JLu L___l£j 4j1 m.T) 3_JLx_>.jJ1 ^ miIII _»j__b jl VI J> J->-jJ1 1 Jl-±> (____ Ljl>_/ 

I JL_b . 1 ___,.«■) Li,<-^,»,i j-u 1 4 j ^ 4j Ij__UI **__>. jj ^_JJ -__*.j_j i__a*M "1 ■*>»*-' Ij 4j1 mi"II 
l-J-J-laJI i j___j__*___!_j ^j__*_j Lfl J-i-T 4_j I j^jJJ t_$JjJ L<*r> «; 1 i *\ jv_J 4-) 1 mi "11 
4__uj_L_JI) 4_Lc Jj______>Jl j_Lnj (J.--J1 l_jL_j_UJLI jl (j^Iju I Jl^_- Lo j^ V mJ 

jjJ-SJI ^(^y-i-JI 4j_j_ju, j_ij l. <j t)rt\\ j*C i»**i 1 «i (^jljjJI 4_jLj__» L_fljj_>. l_g_» 4_jj____1I 

ljL_b J Jl-__j___jJ 4_jLl5) l_j L_3-____i__> ( j____u lj._a„i i n l_.-_l_>- i^j-ajjJLl jJJj ^j-alj-i- j_<s 

.4_)1j__j_. J_Li-_j Vj l_-J_Ij___- ^l j-a jiit-J 1___3jJL_>- <_-JjVl 4_UjiJ lJiAS-JI 
JlB jj*\j t u 4_j_u_>JI jiajjJLl 4_5__a_i__> _______ 4__i^L__>L l___u_-_J1 jl j-_« _* 1 4__u_____.j 

4___>Lu jjl i^"n jjJJt jj^__v.V1 ^j-oi V m,-/1 JSJ 4_x__l_»J1 L_jLaj_jJLl (_-_-C ^JJol 

t4_lj1j j__UjJ>1 ^-1 jC 4 (3^L___>. L__UJ___J1 L_^J_»_U__ t^U-i t(jH__JjJLl *->3 (_-Jj-_ 

j__-.VI l__u____JIj Vl j_4 l_jjjj — c (jJbjjJLl CjLjjj c < i_n jl ^Jj-j LljI lLu-_>. 

jjj j_>a (-J^lj ^_Vl j1j____l (j-a-M - ^ ' ^ ^ " ^'- JL -4 J J iUjVl j-A J-Jjjj—o 

(J__>JI L___>. [_____> j| L--J t J i .1 « ■ « J 1 1-1 H jl * «J l_J-_bj i^-JjljJ jl ^_I_j_Cj 

jc 5 j j ~*. < j I L____jI i .j iUII 4Js j_*_c jc l_L__>L t ^_Vl jl l_jV1 j__> ^-jIj^II 

.(jiajjJLl CjI j_>. Ij 2>j_>. I 


I^jO^julaJI j__aJI 


:_r}__jj __*! \$nu hIT» (j-C-CJ _)___)}_! «LuljjJI 3_LU (jt __Jl Li- 3jL___M jJl>*jj 

J_____3 V <___>j (Genes) oLLl^JI j! c_L_jjJll JS__u <__J1 4__p1jjJ1 3_U1 p ) 

(j-o '» 3 ^j_a__>Jl cr* * rtlnit l dJLAj i4_4_1jjJI 3jLtl ^j-^t- _« /Y , 0 
i^JbJJj 1 1 _ mrt') _y_ CjI ij^Jl j i n l__j_~ 4JLt_J1 4 jrtruU j I 4_uLj_jJ1 4 nU i Uu 
_)j_£j ^!) 4_JoL_ j mi jTI (jru __J-li*J V lL)Lu_>J1 4nU'ta jl ^UU.TI i <Vi<l Jl__ 
4j l Mi"l| 4 3U i a\ 4 3U itl <?j_- 4 j o i tt*\ _>_L*jj (j_jj__JI j__j_q_>. _£jJ I 3 i n <*n ___) 
j-jJljJI 1 ju_ 4_a_j_b jj-— ■ J_3__ < j__j_i_ 4___iL____>J1 4 3 U j U _-^J i (___aj_u_>J 1 
L_ij_>. J___3=_j _jrtV miIT CjjII jl (j-^J-tl (jr* 3j__L__Jl I ^jj __ o i nj _£jJl 

. 4jj i."oj T I Ji I j_3 1 4_i_u _^__ L___*u- 1 Jolj 
Jt m "i _--4>J 4jjj_x ____. _gj " -vj V ___J1 ^j_u_>Jl 4_jj|jjJ| 3_UJ (Y) 
_| t4j nj UjJI j__ji- 4__1___U __ o i d*i 4__J__La _-j*J ^jJu_>Jl 4>Luu3 _ys / , Y 
_)-o l ^Jj-->- 4\jLj_> ____ < M"j -*__ _-jJI 4____iU ___- a < < U ^ , X 1 1 i L^IL_ul_j __j__j 
Jj_js V 4Jr . ii ) _)J-o _)U -j^-W mi.U -c-4--uJ __jJI ___> L^j! __julaj j->-T _-J| _j /xflte ui 
. ( Y JSLuiTI) 4 pl" V <v jj_vJ L^j l-jj_o __jJl l_9jjj>J1 (jl c-ij^- * L4J 
j ! jj_ _yaj i 4_j T __1aj t_JU_ _)Ls t4jL_jjja V ■ n" LiJ-j-1 jj_) 1_L__ 1 j_C__a 
__>1 111 "(XI L)L_- 1 j_> <bj 4jj___Jj 4_jjI__! jy_ 4___-l 1 n -_ oLajU ,fl <i j r n *(j5jJLJ 
__jjl 1 ^ 1 11 ii "i jl_l_a_v^_I 4_J_L_c _)_sj_ju4J _)| __J| _^jj j t,u J_>-lj _>-__r_-_L/ CjI_jj_o 
__JI <_Q lUTI _j_fl 4_L_> _j__ _J L_4 j.l.t.1. 1 l_Uj l_)j___j JL_>- j__ \ g jM-.* J r.u 

L__5tJ 1 j__Aj i J-C-JI ___ _>JUU_> j-L3t_Jl _)-4 jl i i3Lj_>JI ^-L- _r_C)Qj| Cjli>J_JJ 

_>j_l_. oLjjjj* ^j__t_i_j__L_ 1 1 r> j I __i*j 4j_ijj-4 _)_— ji-— -—3 _)l __)jju _)l _)_aJj_ll _yi __, 
4jl__L_-j 4j.I,<i tTI «j__ ^___u _)jjL_5 J_>-JJ V _)VI ___>- 4JL_ i_JJjJj iL_ijl_3 -'l j>_o 

L>.l (jjSLj _)! _,_Uj ti--l) o^jX\ ^JJL J--J-JI (___ J_>J1 ujjLIOU _)L_T I U-l_ 
____j _)_M ^jJ-lj -JJjJj t 4jL_u_=w 0 aj V,,._."j ^Lu__JI (j_4 (L)l jl L*i ,___>.! j! 

jya jl SLjjL_jj-4J jlj_>- 1 (J--5-J J-fc :__JL_J! Jlj___Jl 4_jj j_jL__J1 3jL_ii___ _M ^j <__>• 

ju-3_>a j j4.miTI ^La^jAJLI JJ_u j_T jub LKj S___jjjtLj __j____JI J_>. _J_Uj _£ jJI 
__j!j VI ^l j(nl,l J_--u1 LojuLc i(jjjj__l_JI 3j^>-! (____ <?L_j___L__ (>_- (j-1-- 
(___ j ^U jlsj i ^ ^Lc L___)MjI ___ 4 j itj.l c_>L_J_ , l 3jj_ cjLl_>.I,,"i ">l ^ 
(__i__ (jjJU_L___J,l l_)IjLJJL I ju j_3j 3jjjJI ^lTi.a 1 ./ jjJjj j utc _y__L_JI ^jjJI 
< rt>ujj _£ jJI 4_*__l>^ (j______jjJ, 1 4jjl_u ^L_*___tl Jji~=j j-^j 3j___J I __L_uL__ 


£OuL%oJlg _tj_dl ^-i 6jjjUg j-i-iaJI ij^j 11 


<J ♦_ < i_-v. 4jj mjl , J1 -_-_ij-c jl_9j Parkinson jj »ii<<jL <j^=j-4j ^L_-_V 4_^-uj 

1jL_b jL_> __)L_l_jjJI c-4 ,__.-■ j t lj,.j LjIjJ L__sj-ja (_-jL-U (_r-C J-o-ss-O jl LftJ ?jC 
jL_4_?t_~ jVjl 4jL___j1 jt__ |j_L-j 0JL_u j_a £oVjl J n*m J__ _-j1jJ-1 (j^jJU 
(__J_JLj , 4jj___JI j_4 jJL- (jJLj jLi-CJ Vj (__j1 jJlj (__a__ L-ill 4_ijj_*_~ 4 iU a _-_C 

j_a LiJJj (_---_ L-uj , "r -L. i n I <aj ' - "> * ' ^cj-jJlj <jl_j_jaj ^o-g__LjL___>1 j__Lo1 l__L2__ 

^js jj__>___JJ ^stnt, a (_---- ---- (3 .' ^ '25 t£^J->Jt1 ___■ ^<j1 j n" mi o ___- oL_ul t^a 

£j-J1 1jL#J 4_i_->j-__ jj_jj_u jj jJI j_iL__J1 jl l_j JjjJl ^L-jjj 4_l_»L_-j ^JLjJI 
j__0 j__cjj ^_4__jI_oj 1 ^jltVM (___J1 4_oL_JI 3Ll_>J1 4_-_J__L__J 4_3__l_j j-LLisJLI j_- 
jj__i4__-jL j_3j_4-J 4_jL_oI 4_j___j jL-Jj jJLjj ^jjL-JI (__£-jj_oVl j.u-MjJl 4JL- 

, j»jl*j j_a 4__jLc. 0 Ir __LJj j-jjLjj 

w ^t J »it tl _^__t-ii»i 

j,-T>.j -V Mt"J1 L_4jj__U ^-jJI J_CL___II Jj-_- 5jJ, « ~il,1 4_____jV1 j_4 (Cj-jJI <___- 

j__ J->o j •> mi " I I 4 j U r f.\j^>.\ j_4 L_^_j-L>_i ___J1 jl_1j__JI jl VI __jIjjJ1 

j _-<-,, J uu (_-jJ1 (jl mmVI J"l -J (_--J1 4_Jj1jjJl <j_o1j — 4 VI ___b 3j-_t_-L_ ij_____J>JI 

Ijl (_-_J1 ^IsIj-jj^I _>--ju <__JL___t>j ____-LUI ____j]1 ___. (-.^> i* Ijl 1 /j" >Hj__q 

. 1 ( u i ^" jl J_l_ L^JLo (j-al VJ1 LLlLc J^__uj l__j___ t_,< i »Lllt c_j-_jJI (_-_- Q( <.<r>V < » 
J jLjlj V 4jI j Jl__j (_-j1jjJ1 (j-^j-4-J jSLII j^tj V m>"I1 (jl Jj-S-t ^^cj 

___L___i_-1 jj-»--« (jl ((j-s^jJll j_4 »1 <i miII j t j V^ ^IjjJI JL_L_oVl (j-c (j^___ 

(j-a-C-J ^-S \ U ( j___L_j____u__J1 (jl Lc VL-j_« c-jj j-sL-l-J t-p.1 <i mi Ijlj V ( j_sjj,i 
4jL-9jJJ L-JJjj 4J Ol jl J t" l_VI (j^t.i _L_-L ^--J Ljj^__l_> (jj-o J__3 j-sl^^l 
jJ_j 4__uj____jSJl Jj m 4_Lj (j.oj-ja LiJjj JLj-aj (4j L__uL___>1 J_i___ j_3jJ,I j_- 

_>__. ^jLj) ^ i>.jI JJi- (j__ 3jl j c j-Aj Phenylketonuria (PKU) ^ _u 

t3j l-L_j__o 3jVjJl JlJL-1 _j_jI j_-^___uj l-j^ aJjt— uj VI CjI j I f. _-___! <_j1j _____♦! 

L?-! L^^i^i 4 j_-> m .a 4 njjl-j J a " /j _-jIjj (Inborn Errors of Metabolism) 
jL j^Lx__JLl JL_J_»Vl < (cjLV1j jj--jJI) JULVl jl-c ^lStH _-__ie_JI 

^l^ j_c l-JJ j ^-Ibj o • j-« J-iI Intelligence Quotient (1Q) ,_!___ Jju_»L>. ^ 


___} (_ru VI Jj 'j*3) u \ jaVl _>__<_>J1 4j ui\ ^L_jjV ~*La- j~u ^LojJI L^L>. l_uj_*_j 
^L_jjVI _JJ_ __J_*jj 4_a_.LajJl L}L>Jl <j-_V _Jj-~ __JJ _>_JJ U_a i_rU>Jl 
__Uj ^u— _>J I _>^.J'*_j' (j__ 4Jjj__i.U __l_ijjl! _;j_>.J (___ 3j nln Jj_>jJ 4_^__u 

_)j__ _;JJ1 fuj-VI ^Laj _U_ ^-Lt-j <j__4_*J! 1 J_gJ 4_JL_I __lju_^_J1 

^___>Jl JLj____j_jJ (_ruVi Jj_Lj_) __Ll<q V I _y____>J 1 ^__>o ____ 3 J*_l>jJ 1 4J__j__j 
I j_b <jL_ t *i < nJ-J J . ^ i.ii -r U jL_t_i_4 j-i-T _,-*< j a I (j_____>- (_-Jl Jj_*-j — u_r~ 4-La 
^JL-J Ij^-L-g 4 <*t mi \ V Lu _ j j. \ ._S J5___j 4__uj_aJ1 JjjJI _-9 j__— j-<j (j_>jJL1 
_J ^1*JI £_<s t(jJ_.j_U l j__ _y>j tt. mi " 1 4JjjJl ^JJ ( n,.« (j^ic 4____lj £_-1jU J_K»*J} 

L_3_>*>___ (____ j__L_ij _ JJjj ^(jJbjJLI 1 jl^J 4__o L>. -___« ?^~1jj 4_>>jl__JII JjjJJ 

(jl C-(JrJ (J_Sj_j l JLA (j-0 (J__ljt_J (__-_ jlj_=-Vl ^J<1> (_f^J *C < UiLill C_3jJl (_-__ 

J_____ _rJL>Jl 4, j > jJjj _;jJI ^j_JI ^«9 jl 3jVjJI J-l_9 _Oj_>-j (j-c J__r___JI ^Tu 

_)jSL__-x»j 3j_-__Lj. a 3j_jJ1 J tJ Ij-JJ (jl <- <Jrj (j_>j_ll £**>L__. <jV — iJjj) -9 1 

__!__ 4_>JL*I1 J___j_jj . 4_j,u" <? JI 4j|_>Jl ____ 4u>JL__U ___»_ jJ J____f 4_j_j.:_J1 

(_*_»*_ T Jj_Lj-_J1) (____ _Tj-*J (jjjJl U-jI-kJI j 4_a__J_> _ I c__l>_j 4_u1 jJJI 4-j^_>J| 

L*}L>J! ^JJ 4_j__u_JL 4_flL__ j j r.^ 4jjLc J____J1 j»J __3 4_______j jj_L___ 1 Jl^jj 

^jLa Vj LuL^j ^LojJl OJ^JJ (jr— ~ C T-_ _ 3 J_J 4_>JL*_ll _» j__ j_*___jj i4a_.LojJl 

^6*^1 ^ ^ 1 " -O^- L>d--' JL_L_ _M (jl _rt_ij J_9j .4_3_i 4-<i tU-*! JjLu (j_4 L_J_u 

jj 

wL-Cj J___L_j (jj__L<wj 4_^1 jJJI 4_i_<_>JL ^_j>JL_- _;j_3t_i <-< <,»L_ll C_9jJl (^-9 

«(j_>jJLL _ruLu_J,l j_u_ (jujLJI (j__L=_ __Vl jl—c 4-tL j__ Lcc lj A_T ______j V 

JL_L__ , I J_ (j___j_W___j (^-j-jjjj) (__j-_Jj J_— -J ^.j-J 4_o \ n" 1, 1 JjjJl (jL9 ^JjJJ j 
(ju-jJLl J_U>U __1I1 u_M-i__ll (j^tj V in "m L__j| JjjJl - ju_ >J___JJ ^_jVj Jl__ 

_ d_> JjoL>J1 SljJLI (__11 4_i < <i JL 4___L_- j i_£__L_1 l__>.1jJ1 ^L_— ilL ^___jj_j 
(jl _;jj L_l_9 1 j___j t J_i_>J! (j_4 ^-Ij-*! ^r 0 - 4 - 0 ^! (_y^ j^j-U (j^j^uuTI (_;j-j*j 

ijjjjjs J--I (_;j_jeJ (jfj3 4_jLt_J LjjiljJJ _)J_J (jl l__-5_J (j___jit___Jl (j_4 ^jJJI ! j_ - 
(j-ojJ (j^ij V mi"JI (j_4 J^jlll 1 j-_ (jL_ ^_L_Jj i4_u_>_ (__J1 Lulj L__ _;_j_i__ 1 _Vg_9 

J___ 3Lj_- j__l_ (j I ^jU" in*i L^_jj (LjSLjj-joI Ij Vjj T * __Jlj_>.) 4 liKtl £__jj_4 
_>J,1 (>- j 4j_UJ1 (____ ^UIj U M^ni *u-_J! __o_i_3 __!] 2l_L_oVL 

J_~1 J J_J-_) 4"u. mi'i jJL_jj JLa__ VI (jU j_L J-L-J j_— wuj (j_>jJJ 1 jut _j( ^J-tJI 
jLjjl o\ i«_<a 1 j__ (jL_i ^t_L_4 J_-_uJ J-ujJ 4j1 Luj Bj-^J ^ 0 * 4 * J_^ (^JI l_iL__us 


£OuLAoJlg -jjJI __s 6j_*j_g _.\i.*JI u / \;'^ 1 '' , ' ;l1 


Lo^ l L*_L__ __jj___'1 fj\j £-1 jjJI L^jJa jj-o __UI <__! « o~i ^JL I ^ 4jj___Jl o^jl 

^J-J- 1 _p»1j-~l Jlj>»^jj . 1 ^ ( o 4_j_5__t_i-J 1 4Jj__>L_-J 4\_Uj__J1 L_)L*_<C— ?->3 ^__J JL>J1 
(j__j-j<- :_Pd1j-j<iV| _»j__. (j-dj < t < miLUI <_j_jJ1 ___) Cu.aa.Lu Ijl i >JL*_rt J^-Uj 

(j_- £.__-> ___]! _£j__-_'1 L P-lj_-i_1 (j-^ajj Hemochromatosis _£j__«jJ1 ^Lj_*__JI 
/\ 4_ul j__J! j___t;tlJ er ii-.1 jJI (metabolism) * *N ^ " ■ - VI c.1 jU r <__- LL___ 

.Snh^U fu-__>J1 __-5 4_u1 JLtJI j-uoLutiJ *LuJ1j ^Jl^JI __1 jUr 

j3_1j-__j 4JLo ^j^> 1 V **<t1 _>_>Uj _>_JI jLUj -u-J1 (j_»lj— «1 £jj-1 _>' u> y *-JL_aj 

<(jLt_j mlT jSLlII _j,-j tt ^iltl i_£j->* Ijl i4_u1 j_iJ! <_j_,ia_>J| 4__Uji_> j-J-C i^j-M 

(j_Lcj I w " nl ^-Jl sTjJLl (j-« <— ijjj _>jJ1 (j ^ . ^ J J— 111 ^L_5j__4_o ^Jjj! (j____iJ& 
3?jJL1 juc jt,l jl (joJ-JI Jl ir>..Vf,n ( | (___- LJL__ 4J5_Jl1 4_SjjJ__J1j 4_u1__jj 

j__j ij-_4__J1 j_fl _y__Jj-?l (j— - _--- t_U_ (jt^jJJ (jLL-j. <_ U 4_j__j_C Lj_o 

jJ-4-_tj ^-jIjJJI 3j mi itl * _j_» juc jj_4__JLj (jL__j___J1 4__i_. Ijlaj _$jJ1 c__jJ1 
-JLLa Qj£-_ (j! ^-.j -UjJj t BRCA2 4Ji jj ^ j BRCA1 4jjj— * ^ 3j nU 

_j_>.jj 4_*_uj jl_L_j_uJI 4JL>- L$_i cJLsctu _--J1 4_jL_J1 ^Ll-JJ t.ua 4_a_s1j_« 

(j U_j__J 1 ^JjJ 1 (j— Ht-J J^-jJL I (j_*J___yJ_ 1 _) ]_ (J J__ I L r i-_fcJJ . 4jjjJL 1 ^yi. 3j___J I 

< omm<I 1 jj Laf (/AO 4 i l.j„uj miTI _JJ Jl_ (jjJj-iJI O^J-"-» _0--^' 

i/ Y * 4_L__) jjL-fc_J jjj (j__J-_J1 j_4 f. L_.J7,J 1 4___J _jL_ J__ULa (j->-r.*r-> _jL_>J__J1 

4_a_a_j t__ j_l 1 j_~ ^_A jLjj) (j_jc-J (jJJ-tl j-^i-Jl _ J__ <_ m< _ jl O^^i L_b _yjj 

.(>1 ^l j_« ^jJI I j^J jJLJLI t__5_0J 

^ljjJI _J___J ____ ^ LJoVl 5 J-C-l <ii - Ll_-jI < _ y Ia.>JI j-r mi"JI J_1j__ j_«J 
j_u _i 4J (J3^i 4 < .i ^ljjJI (jl l_3jj-jlJL1 j_Ls :3_L__ __!__ ^j-sjj-a J__J i ( < <\ \ \\ 

( .-'-t-LuJ t J_J- t _yJ1 ( j_JJj_« j_« dJJ jj (j-S^JJ <:!_ mi _y-C 3jJL__JI __J_>- j-4 t tl 1"l V 4 

£j-J1j _Jul!1 (jj!U-s_j j-__-_Jl j| j-o ^CjJI cr^-J J-*> _jjL__JL! j_jj\_jJ1 1 juk 
>_(_ujj ___) g . jj> 1 c j__ j j___JLJtJ t^Jtl V} i4_uL_4_jV1 _jLlj_>J1 j_4 1 <i ^ mi <i\t 
jl_>-jj 4j1 '(j^j^l oJlA> 4_>-j _-ic _3jlV - j j o" ^^yljl ^_il_jj_-i ___jj__>. 
<■ (Trj) ^JUJl _jK >nt £-_j_U! JJ_J1 JjL_j (j-Aj __jIjj J— -4J —jIjLlLj 4_L__ __J1j_>. 

(jpuj jl_j (^4____ 1 j jJ I tU o itl L4J 4__-il U"it,1 ^_j1j_J1 (j! jl r< r VI _ryu j_>.Vl 

(___1jJ J_l4J ^J (jJjJI _^L_te___ Vl _-ic 4__u__J _Jj_____JLLj 4JLt__ (JjS-l 4jjj_*1 (jl 
1j__Aj (__j1jjJ1 p j U ^ ___ jjjjl -1*1 o 3_Lc ^__> La jjj jK ( <i jULa—J tL-jjl "i" a 


^(jj '■" 10 (J^-^j dljjJl 4_JL*__i ~.j <>>j_j (____ jl__1 < (i j iii 1 j jJ I ni.rJI (jLa 

<j---Jj <_( < nUII _jr> -V t mU c-moiLJ.1 eljjJl ? 1J____1 Jj^" (, t t 4_s__i__J1 ^jLb ^-JLJL^ 
^j_J_jj ti ( i dllll (j-3j o 1t <_( uiLlll <JjjJI _-JL__j C«j >■ <j_M Jl — _*Jl I o *S 

-»j-^-JJ J jjJI ___) 4__}LJ1 ^£_- «UjLkJI 3jL_>. C_»LxjL _)_1 4_u1 jjJI _jL£j__JI 

.^yi J__*-J1 £_o <__Uj 4___>__j 

:(Genetic Counseling) Ulf _ jUm_«-I1 

jJb <____ Ljj___j (jjjJjJ Jl «iU_l CjULo (j| __J1 5 j jUTl oU____x_>.VI j_j_J_j 
_>j_A <^jj__J_j t(YV *_>.j_U) ^ljj (j_>j_^j (jjjl in a J <___jj_J1 Jj—- j_j____4__- 

JL__1__I ^j-<u^ <>• '/ • , V jJj^ r^-JLUI J__-__J1 __1__ ^b^ 1 oLL__»VI 

t _, » j < ^ 1 1 ^j" (.i-t, I J-it-> ___jjj_o ^-jljj Jl_- (j_a (j J-)L*J (O-Aj 3.S_jJl ___j_Lv 

__Jj 4j____j___o ___) L»_i '°\ J_J_JI 3__j__v. i i__j 1 JJL>Jl Ij-A 4_jt_j_lj _j jSoj 

_j_ju JJLst-J c— il J-Aj J— — — * 4__L_ j£t (j-o J__>.lj j_3_j jJjJJ <3jjJ___>J1 4_jJL_. 

4_j___>» CjL&j Cin ^jc JL_J_> _M ^j-o "/ T j__5t_) jJjJ 1 o-Li-j 3 J_> 1j -_jj_o __J| 4 ,i_t i n 

^J_<___*__4 j_4 */ 1 __Jlj___. (jL_- 1 j-S-Aj <L__Jj__*__-l jj.tr __3ljJ < (I ((l __JJ £~>-J-J 

l-_*jj . JL____I 4_j__j 1_^j ^J-ij (_-_J1 4__*___JL (j j-Vl <_"o V ^j-J (jjjJj-J JL___ _/1 
4-JL_ 4 i ( n\ J____j <Ju_>Jl 3j__3 J}L>- -_) J_>o ___JI ( j_>l_^_>-Vl <___"_>. (_______> _*? 

_jL_- 1_jl____j . J__-__U J_J^>JI er- c^'jJ J--=- _»-! I .ok* <v (jj^ j (*/ ^ °) 

4_j_J_J1 3jl_,L_JLI __11 4__L__yL ____!__ (ji c___*j J_J_J1 L^JI 4_jL*J1 

4_a_1jjJ1 (j_>1 j— _i _?M ___ (j_______A L^J ^j-Aj (jl ^r-ij j— Jjj (j-4 3j-_il II . a 

__I1 4J ______ I 4_j___j__ij i^u-^L-jl t , (j _J_J1 (-jIjjJI _>~>>11 4 »..j j U Jj i^i ,i"JLid 

i _______ (jojJLL cjL___4 jj-j 1 $t a *i ^ 4_L_ L__J j-i-T J-J-» 3jVj (j-^i J^J * J<i_-jTl 

__LL__»V1 _;jL__J L^__.LjI _jj »jlo1 < <ij (jpljJ- _)_4 _JL__> _)L_i _)l ^J ^j-__iij (jij 
j>LJ1 J--L (__. 4_uljjJI 4_>JL_*JJ _,L_Lc1 ^J 7^-__>j_) (jlj t ^L____l ___! 3juj_>Jl 

^_-u_->. ^_j__j (jl 3jjj__b ^J ^j-lIiJ (jl Jj4> 4j,qAl jj_aVl ^tlnr I (jH*j) tL^_>.jL>. jl 

0 ^j y^r.Tl *l >_>-L 4JUJ1 j JL>Jlj -U__Jlj («j-ll j^jl ^4_i__ (j-^j 4__L*J! jljJ-i 

cJLl_b -^-i ^p^t^ riTI 4^5t j,"u j____uL ^JjL__tj 4_jL*J1 jlj-)l _;jJ £j->Jlj 

_V__xj (____j ^-jIjjJI (j ^ i *r nT I (jj_j_____jJ JL__ (jjJJI 4__L*J1 jl j_3l _>----J 


oJLgJ j^il V o _-_jt 4<Ld.i c-<j iU SjL ju 4 j i-oj-jJl __Jj ______■ 1______j_v VI j-J___*_aj JLi. 

_, < <t J> t 1 1 Jjj -il _j_-i ~-j)j__>Jl i_j_JLtxtl ^ t a _ujjI JUJj) ^j-iTu-J 4_uljjJt l_»VL-»JL1 
_____ 4_Jilj^JI gjl mi" ...VI _yja 4_Jjj_„_i1 SjuL-Jl _jj • 4J-4 O^^H l£- J -t £j-j>JI 

*__i JuJ-___JLj3 ^-jljijjl _P=>J-U JUjjI ^jL^ uj3Jl^j l_J_j) 4_L_UJ1 4_j__jj 4jjL_*_3 
L_vj} jj ^ 4_a- j ts> <tt 1 « <u<-<aJ (isJ _j1 <±u t 4___-_iu _>__>jJLl _j__aL>J1 cjjL___ r | ^ljjj 
^l j}j -M _Jl__L____a __11 4_£iL__>VL t Lj_4jLj1 _j_a */ V0 _-JLc (j^jil J j____^__4_3 

___- _p3J-U I J-_- _)J>_X_5fcJ (jC^jL ^-l-j-*-* t± u -v ^ C-__uL_U j I j__J 1 jLitjl _____ 

_j fl " 4__J_jLc J_>L__j_/s __J| ^j _£_sjj ___a ^4_bj ^_^j>L_j___ 4_jIj) ^jLj J5--S 

-i^i -lO-^ 1 aj,uLAf,H ol ju_-_l __J1 ^Ll^^L jV^VI Jljj-ujj Lcujj t _jM--_JL 
<__o__- t_jjL_Vl ^ljj 4_l______ _-J_c iLinus C. Pauling ^L_il L__Jju j__*ol jt __jt 

__J j *_*l _yUji JjjJ _juL>. _-—_ j-jL>JI j)-Aj} t LuLu4_cr__a ____> j_j_l_C JL_— __J1 j-_u__u 

____ t_ _" jl_- *i j»L__ ^>L__J1 ___ Jjj>- SjjL^j 1 ^oi ^ L_J ^LL-w^tl ___ 

4_i_Lj_j, VI _pjJ_*o! _)ojjJ a I j*»jj ^ jtl< 4_jlj~L>. _j__ 5jjL____J1 4__u^jL__J1 _>j____11 

4_5jj_~> _____ ojnt-i^ l_jL__JLI 4_^_t_>. _-ic SjjL 4__ijLc _-^->3 -_o-j 4_j| (YA »__wji1*) 

t__-_=*-__U j*jJt j tf 'fl _)_oj__-i ___,--■■<<" ____JI 4_jjil JL_______u 4_Ll_>- __i_ _)L_j) 4__j_ju_o 

i ,f_-w _j__ t > « "t j j (j! ^jJt _)jl __J| j__j_____j__u SjjLJl 4_>a*)L«Jl dj-A _-^5J o! Jj3-^_U 

4-j Tij _)l _)L_Laj _)__, *jJLl J^L<_u_jj L-j-j) i \ $ ( <t n\ SjL-u-*! J <i -s.i ____JI 4 <i r 4_1jI 

CjL_.L__4 ____ Jjj__-jJI j*JLCj) LL-a-i.tt dJ-A __JI L_j L_*_4_t_t-o ____ CjL LjJljj t__>l > 1*1 11 

. 4_JL jljJL_uj3 ol-iLc Lkjj-oj ___J1 __i1 j__J1 
J_iL-i-_ll 4__>JL_-1 L-JJjj _j__ujJLl _>_-,V Mitt 3L__- ____ IjjL Ijjjj ^<u**i_>_lt _-Lt_\jj 

n"r >U _fj_£ij__- jjj LlojI -JLiAj i4_utjjJI ^P-lj-^-*! I , j j < n**i _--JI 4 j < « <i<tt 
Lou 4_j_vO>L__.Vtj) 4jjjj__J1 & 4_i_ujJI c-jL-JI . ntt J.i< j V jj)Jj) <_>__»jjJLl ^jJ ___ujJ1 
djub _)L_3 Jtjw-^t o ____jj . ^Lc J-L__j j-M___.Vlj) J— -> «.ii.ll j3 4____j__il L_4_j_j_ 

jLitul j)l jLl>J1 4_____v0jj < J_wL__| c_-uj--J1 ___- 4-jj j_>- Vj>i>. Jl>u V Lc-ij LL____J1 

___3 I (j j i ii Vj3 i J^_uJ1 j__a_*L (JhiijJ £-<)_i->JLl j}l JJ--J1 _?j>-I_u__fl _----_ L# J,"*! jtj--iJ1 

_____ __JL_J1 JLil cjj-___>___uj .^____u jjj-a- 1 ! ^c___jt_fl Lg_i_- jjiajj ___JI LuL»_<iJufc_A 

___1jj>J1 0 n^- <i!l 4-_t___L_u ^JLu (j-o- U_X__-V OJL__j Jl_ _jjJ1 ^L_j-_c__J1 jt SjtjJLl 
l-i_-lj) _)1 4__*_j_uJ1 Cjj ^\r> ! _t__uv t jjJi jJl _j_a _y_olj)j j> tn**u" ___JI J>al_>Jl 4___>-jjJ 
U-a-CJ J-o-_tJ 4_jl__> ^«jLjJI _r_->Jl Lat XY 11 t <i_cL.fi 1-jJl-l.i-o LLa-cJ J_ij__*u ^-us 


<Lti>. J_S (__£ (^L-aj __JLJ-t__> J J_>-J (jC 3jLlC J-Aj (r<lj1 < 11 J^-) J.jf. Lu I J 0 

IV 4JLs_JI -»j_A (_-_- ^t 1 tn\\ <U<w11 j-_4Sjjj (Y) i_£lj u t j t^Tl j_4j ^b^L-- (jja 
La-_> t Jl>.1j ___L_j__> ^jjo VjJ ((_£lj>) jr)-J».' <<^ U!_-*?-M j' <_£^ XYY 

4 1 m.m JL->.jj ^ijjJI * U <i itl I j_A jL_i tf <__j-_Jj . Jj^l \ ir iJLaJI ___A 

u t j i^iTI -j->-j L^-_-L_*j (^jJI jL_ VI (^-a! j-«j * ) • • • /^ _-Aj jj---jJI j_-j 4__JL__ 

(jjCi <» 4j|j j__Jj__*JI jj__sjjl {jA Vj_o J-J-^I jj^j <n j-_»jJl jl J-A J^ljJI t£lj 
^yic C_-Jj->.| (_y-J1 («LuljjJI JJL_*__JI C*j ot (-(.i> 4_4Jj_>JI l_-_~J t < tlt VL_j_o 
*_)L*_uo I {ja \ % n"jja IjJlC ^in j I i^cJLtJl ^ jjj _ya jjtSl ^ jj-?' < «tl dVjj 

^MirtiH j-ubJI Jj-> Jlj_-_JI jj-u LUj .(Y<\ ^jJLl) XYY iV ^IjjJI ,WJI 

(_$jjL->- Jjl ,,<"ill <__]__ uj ^lj l_j_M Cr^- J^-^ Ll^ 4 MV j ro (jjjJI 

I jLA Jjl_4 ^Jlu jl < <j iUIT (j-*J j--* Li I 0 J ^ J i^ljjJI (jOJ V ni"l| I JL$j ^Ll__J1 
j_* 4 jlj \n <il 4__juIjJ (__Jj 4_>L>. ____ jj_-_j___u i(_-jlj <-<-<.» i 1 JL_bj i4_jL_JJ j_j_>J1 

^__a 4j<«rt itlj 4^Lm>.VIj 4_oj_L_JI <__jVL>JLI _-__ ( j__L___3_>.V1j 3j_j_>JI __jL-____ i 

L-$-_s___ojj jl c- r.-cJ (^-lll i(j;j__3-_M 4 j r^ rt tlj ,4_j_-j^____VIj 4_uj__JI CjI t <t"< *>J,1 

^4-1 (__JL__ frVjj_> _-JJ jia-JI < t > j (jLfs I j[ I 0 j > tc-il t,.<u"i >U ^juk *\ i>> iiTI 
jl_c ^ <j jlr 4_xj1 i>i Ift T 1 ^LSL»-. 1 ! (, rtj rt V"i ciJJ j ^-Jlc _-_-jj J^ i !^ t L ____>j-_d 

(CAjl 1 "1 r Ij i ^j lj ril -v. _-jJI 4 Ajjlall J__bL_>o c_-otJ 4jT jl ^4_4Jj__>JI ^_»__ojl 
^Lj (*4Jl J <j^J cr-*bj-' t ^ < j j V 11't j! jh->- (_-_) ^L. j__i___J j-C jrtJj j (« a 
j_j_Tl 4_J jj-< 11 d J_^_ae__j j| £_*_l>Jll _-~-J i3jJ_A__J1 <3 j-A (j^l-l Ij rtl^k. Juiij ^Jjlj] 
___- j__^L_jJJ 4 1 <i<L-ll (j^-LaJI j-J-j-J jlj »1 (" r I Jl__.I ^j (__,<"< tj jlj L_>o 
I j_A Cj_>_) J_wJLjj ^JSjLjj 4_j_wjj ____ ___)__?__) | jjl L^J jj5xJ _LB (_-ZJl ^-gJ-bj -^_"i 

, jj__J! 4 j i-_lV ___U_. 4 Uj^LI 4__j_JI j-ojGj L-djJu La ^j^__ll 


()UJI« U^Ait 5 jLn-U ^tUri.-il >JY O-*»» 

jLsbjLj ( C_Jj_U1 4JjJ _Aj__Tj_jsj) 4 j j U 11 ^jitJJ -^j_ya>L_-yi 4 okUl ^1^3 
jja j)J-jJ1 jjtriid (j-A 4jjL__J1j Sj-j-aL-JLl 4_i jUJI O^L_L__II (j_____oJ J_w ^J_i__uj 

j 4 ni ___> cjjjSJI ____i cjjlS-c. ___JI L_JLLl_i I ^ « U "1 4_ljjJUJ1 cjIjJuJI J>L_>. 

(_gj u< ill ^j-Ll_>J1j 4_ jj ! j jJ 1 4 — uuJlI^JIj 4j1jjJ1 : jljlc Cj_>_j jjj "< _Cl 

:4_JLJI CjLu-oj-JI SjJLlll C-jsJI-3 JL_ij . 4_p3>L__| 4jjj _ _- m^JI ^MaJIj 


£to__%oJI g _» j__ll ^ OjjjUig _-'ij?H _)nj^rt'-ll 

: (^J\ jLijVl) ^plj^Ji jLijJTI JLa__ ^ 

4J_j_- *IL 4 j iTLLs Jujj5 _--^j>--j genetic counseling ->JI jLtij^l) 

L-Lj jlj-UI jLi-jl Li-jlj t4_jj_j____.yi I _*h nt'yj 3U" -kU oL___j_J1j 4 nj>jJl 
___* j__uLjJJ 4jjL_3t-_ _£) _jj_i i^JLtll > t M iUII Uj^.j) ^iii 1 o j, fr <L_?!>-_tJl _£j_— ' 
: __Jj Lj o.<-*>jlj ^jj-bjll Ijla SjjuJI C-ujl _u jl_j . <_r-*-' a .Lh_1 
__!__ ^ljj-JI <j-l_- <jiljftU j j_-_-}U _- m->JI jLijyi oLaJL--. 4jj_$j _--«j n _ | 
jj^_<__*J1 < rtjrtnj ^---jJI j_A_ £js _/lj____>_U _y- c ____' -'L _AJUjj_ij ^---^ c§--— 1 

.3___L_J1 ^jljJ J_L_jJI __j___j 

_-Jj 4__^L_u i _ 7 j_____j (jl (__JLjJj Vj ' LjjI j >1 i7-Li_.>JI _«L!_j_M oj-^_ ^ - -J 

*_£jLaJ *l j_vJ 
.4vol_Jl 4jj__JLj _jJLl>J1 _L__,jVI £uL__ -JoL-J __i uj _ -- 
4 j jUTI _L_bL_dl ___} (__jj__*J1 jL__-jVL 4__3j_jl1I 4___l 11, <\ -_j___jj 1 (j - J 
_jl L^r-LSJI J J JLJU Jl_vLui Uj j->L_-V1 J-L-J <____J ^jIjJI J 4_j_3b_j__JIj 

.L_U_U JJJSJ-U 

£-'l___o 4_ji ^__-j) l_jj1___V| r-ljj <_____ Jj_3 oU OH c__L__" U _ __> 

JJ <j 0 ^JI < ^Jd"<" C-- a _J_- i4_J__l>Jl C-JJ-Lt 1 1 _^__ _-__-' JjJLCJ L_JJ_*_a____<3 (Lc.j___ 

j-L__j ___J1 j---Vl 1 <i imi V j iSj__t____j ___-_ jL_li- _M Jj5~_) _____-. dJJli _-__ 

•e^bi _>J^ ^J-* 

tbjU-i-lj)) UjLl^I ^tj^l jb_-_.VI O' ^ e/^ 1 U*b*V< is* 

. _AjL__jj1 Jfi-u _____ JjjjJIj 4_uljjJI (j__lj-- _ , L 4\j__jjJ1 __JI ______JI _ I 

j__i_) J^L>- _j_4 l-JJ-J t ~- 1 JjJ I Jj__ __j|jjJ1 jl jTi y^l v 1j->-1 y t~(t~ - __J 

3- Jj SJLl J 4__J_JjJ,1j 4 Cj 0 mU ^-^L___y I J—-I — l_,J (j—JjJo ^J—C ^-—C-jJl 

. J_vL__J,1j CjIjJuJIj 
jjibjjJ 4jj mi j 1 1 4_iljjJI CjIjls-j jljLcl SjLjj 4j-> (^ill CjI U\ < nTl Jl_lLu _ 7- 

cjL_4Jl_>J1 (3---- 1 ^ j o- j i ( _ :r lj-->J1 jL___jV1 ^jjl__j ___) _y______J__jJ,1 <, (j jUTI 

4\_l_w>L_J1 j 4 j ,^>j V ,t,"t| 4_1jjJ1 jL_t_o ___2 J_<iL_-J1 31 j_xvU 4_aJl_U1 4 j_-> <aTI 

*-LuL>u-^1 4_%j__J1 _^____>o t a ij 1 

^IjjJI jLp_-VU1j_vl ,___, 



II j____JI 


_j1jJ1 j^-Aj * ^3 jJ l 4jL*J Jgj ItClj -t ^tx'tl j| ~^_t__,|jJ1 j^aj 

(^j-Ll ^JjLjJ j-a l___j-jJ Laj iS-J-^JI J_l_ j^JbeJJ ^lj-yJI _>_aji--_-JJ 1 _--_ _^j-__J1 
(^! ____£. j-J-Cl ^J ^-Jjj J-*Vl _____ jl i^>SL»_ll (jnj-y tVJl Iju- JIUj ^LjJLM 

4___-___j __!__ aj t t>>3 _£ jJI *-j1jJ1 p_ « \$J> _-JjLj j— *j ^j-l-sjII ti"v <jj (Jjjl-Ij 
^Ij-jlJI __!_. jl } >->Lj jjj-jJJ ^jLjj ^l-J-^-cj _gjJlj 4-jJ.LtJI cJ j~-jV1 

www.islamsee.com :_-JLJ1 

^j-l^J _-_t1 (j-slj-O-^ _>J__*_J ___J_>J1 (j H _uL_*___llL) J ntl jl i, \ fl "< r I _-jj1j 

UjVj 1 ^ ( pKU ) ^ aji_L_Ji o^j-^s; l_jl- i_4_^>l___ 

jl-iI > m-j i ,» L_Uj jL__ 3jV$J1 J_l-_ (j-s>il j^j V- mi" 1 jlj ._>___jj_U 4jL^ -»j 
___, _^__j 4_>JL_ll ^c-j jl ^\ < j_J->JI jJjj jl J^ 4_>JL__IL ^jlJI _____ l__j_J_JI 

_-J] 4__>JL_ll j-^L_u _-JLJLj j^j V m,"T1 j-^Lu j! j-a Jj_-__1 1 _L_>j i4_*f ^o__j 
L___3^ ____ 4__>JL_u_a l__$J _>_-J _j_J1 _P_lj^a_"1 j_4 ^jj lJLj_J »3_tVjJl JLju Lo 
jl j l <n*i jAJ j£-4_ ___J1 _>__-1j_-«_/l j_4>j Jj_1 : jrt o « M _-J1 ^ ( <t n nj j-___»l__>Jl 
jj—9 __L! jj^ i j__jj_-4-L) j) 4__jL_aJJ (jjj— l i,£) ^Jlj 4jj t i ^ > j^Jj) 1 (j t . <a _>____*-) 
f \ j rtlt 4j__L__J1 £-0 __Jl Jl__ (jlsl j-j--M (j_4 £jU1 1 j-_$J j<.lU j^ij V m. "11 

__jL_JI ^j-UI a i__v}__ 4_U jj___T 4jI__j 1 Ju_ Jljuj t j_Li_« JSLIj (j-^L^^I 4 .jUtj 
_>i-j>Jl1 (jl 4J3L_J1 (j^lj-^^L ^LJl-JI J__s _)_4 L_3j__U _-_J1 (j_5lj_-l -/L) (3-L "j 
4_jL_*JI __JL__ J^ mi ... j^LIl _)^>j -V iii "tl 4 jl <i r (jlj 4JL____o ^ Cj j_«j L_flj____ 

L__ul 4-<_j_«_u__j _>jLcj £j-J1 Ijlaj i4jjVj juu __j j <i j < ii (_;jJl (j^J_>JI _>_« _>____t_J1 

JL__5 j_a lJLu-J ^LjLj 3j_jJ1 Jl_ju jt ^LjI Cjj-^j _>_4 l_JL_^__ :_r_L_-jj g y o _-J1 
_>_a__- £jj jJJj _-Jj — ->l._>ij>j .Cjj-cj L-iJljuj (j-s^JLl ^_>a _r- l- J 1 l_j1j___L__. _>"ij *j 
1 jj .i-ii \ 3Lj_>J1 (j_o 5j_>-L_La 5jJ__ ____ 4-j__-L__> ___!__. j_gJ__j_-__ (_; jJ I ^jlolj-^-^l j-o 

L_i-j __IC J-J-C^ ij-OjJI JJ4_3 _)-0 __jlj_L__ J____l JUU LJJJlJJ ((j__5Uj _*1 j-__ ____) 

4__L_J1 ^lj 4___j__*__-i _; j jj—u-J 1 (j-a Jj _JL_j___Ll 1 j-o 4_L*Jj . ^ji.tj j rJjj-i^ _>__.j-_-i 

. _>I_>1j_C_ t 1 _>j-_- JjJL __Jj_>J1 (jr->jV <Vl,tl ^LJj_>_J JjJ_>_J ___3 ___fl^_--uyi 



(t^ljjJI <^jJl) ^jIjjJI j>J^JI *J 

_ ^j^^o. J I ^j.tJjyJl L^ Lhj - ^Ll^S/l ^l^j>Lt 

^jJju <ji < . ■ -rjj i Lh^ Lpi J-^-~~ L^JLaJIjI j-lc 

j J 0 ~j (j-ajVI dJL^ ^^lc (j~iJ__*J (j^i V mi J-J <jl 
L^-l-lS j^j ^£_> ij^LUyi ^ji^ LjjJ J_J_- V ^>L-~tJ 

(j-o j j>»L>Jl 1 Ijiij (___> 4 j i L$J J-^-jj V (___>jj>J1 

I _|j j "' J^o-rtJ ^Jj t (j^'~* -- *-j1jLlLs 4Jloj (j^o jJi-^ ' 

jjl jlLc j^Ij ^f ((_^j_*Jl ^ > j ^ j3 (___>) L^J 
(jl -JJj ^yJl L_al * _j__>.^Ji Lufc __)! (jl <_*yi 

\ * $ < "LjJL__jVl ^_jjL~ (___} 4^aj\ aJI jj ■ !! 
jl ^Jjt-J lj___j i ^LlLa (jlirl jjJLa iCjJLU jl l_j JLLal 

j\_l Lqj1 _V' J- t. ,_ CU (J~iJ-JJJ (J~jL__, (jL-UU-ll J£ 

j! ____ Jju 1j__j t^-jljjJ I L^j-^jJu ^JUjjS 4jt^J 
____ JjL$J1 ^JlII 1 Jl^j £-3JL~ 4j" lj^ __Li_> 
L_ >i ? ■ a o\ t t II J_ui __-J 1_L-,jj ^jLljj-j^I Jjl_^-jjJ I 
t-J-J LlA .(J^Jlc. j __, j> j tla J_-- " -J 1 ^j^jjj 

_-__> 3jJ J_>JI J— Lol~u~J I (j-^JU f>1 -1 V "i i <^ Sjj___>- 

Mlil t n*_"1 ^l, 1-V "f i i^jwLujJI jjLSwJl CjLlUjC, ^JJjll 


*_ I.LU 


^OjijTlll jjaaJI 


_^j" i ii <_---J1 l_j_jj->J_j l_-l1J1 (J^jJ_* O -1 (J-^^LJ (^-jljjJI (j ^u oJe T JI l_)VjL-c-_ jl 
Laua (ji-JJU ___!! _>_L_->. Vl J-" 4_> £_L*_u _; jJI _,t j jUTI £>-_! _-___ »1 <h 7t\\ __J1 

4j_U_u Lcljjt JU^-j-- jjI__-1 ___ ^Lu.rn,.uVI ^Ijl^l^I _)j .<j-*jVl _-lc 

<_-_>J iLj._j_>.j I <jj1 f ___u _-_JI 3_JL__L_tJ1 ^_jJ__*_ __J1 _;_ij-L___< 4jI _;1 <4_-L)l U"< 
_J_- JL- «y.ILO _£j-->-1 4__LjjJ_ __ll j J tV( ni _-_J1 0 t J jUtl »1 rtUi^Vl £______. 

.__L__£u__J1 Lj^.j __lc 4_*j__ t-fljj»j jl>-1 V _;jJ1 4_>.jl1 *L_iI__j__»VI 

£j-J1 (jl _-!£. u ^ n ^}\ jj U"T1 4jjJaj pAAY-\A* ^) ujjl- 
CjI rt ir>tL ^-i-jJ Lojj3 (jj 1**( tcj IjljJal ^j o ( *Vn *_>■}_-_/- Jj->- J,}L>- i^>_L_>Jl j1 
_>« ^LgjLoj t4jj_9 4_jj1jj 3j-jj>0 (jU-=tJ _>* ^ fl *' o ^ L^j jJ_<j___*lj _-_J1 4_jj1jjJ1 
_)j-U-5eJ _>J-JI jIj-S-*! <j I _) J J 1 J JL__u__jj t3j_3 ^ l_iL___9 ^LjAi- ___ J_$__j 
< 4_Jj <_;jJI Jj >J1 ___a jj-'I 4_wjju (j-__x_« (jjjj_Lt__ 4jj__tl 4_uljjJ1 CjL_l__JI 

_)1 _jV1 ^L^IjlJI ^Ut g _L___tjj . ^ljjjU (__jlj_J_J1 pL_____>V1 <?L<_,_j La 1 ju_j 

_)_1xj L_a (_JL__ (jlj ijlj <a " _jL jj_____u 4jIj * L-JLjLj _>_uJ _>_J_>Jl jl ^J-Jl 

__Ij-j_j_jJ1 __!} J. ii ,lL-_j jj___J1 4 j 1 r _ij__j (jlj i4jjj___J1 3j__JLj 4 " j 4-(-u1 
4___j__J1 j-uLj _>c ^LLu _5j__-l 4 jl o rj 1 ^ m <*n j_L__Jl 4 jl r _>_. -__*oLJ1 
jL>oj _jjj--> _>C ^j_j_a_JJ 3j <Cll-JLI -_1j-i__J1 L--i--uJ j-uOJI IjUkj *4_i_wjl_>J1 
t 4_j__ \ t",11 JL_u>-_ T 1 __3 j-<* " (,(,.," ___5j t _j___*JJ 4_LL_J1 j_j__ CjIj nUTI ^j— — — J 

J____ _>-3J_3 4JL>. ___ __)JL_5_J L-O J_b 4J_LJJ>JL1 __J_j_Jl J_i_G JL-O J_4_Lj 

^-jJI (j^jji-- j <v j ^ I 4_*__U1 4jjjII ___ _j__i__ __JJ _^j-ju _;jJI _,! iU j-jJI 

. (jH~- <<i^J VI _^L___La1 4jl *1 rT ___ ^__>l c.fi jt 1j_<L_>J1 ^jJW _jLj_> ^Loj (J^jJI 

4 "< j m T 1j___j j tj-flLL_ (jpjju ^L_j1 __JJ _;_jj 4jjjJL1 ___ 3j____JI -»___ jij_>.jj 
-dJjJj) 1 d l"> __JJ _;_jj U-4 oLjj-LTI 4____j_ __!} _;_jj _JLJ_ (jL__ 4_ujJlJ1 
J^L^JI jf J-*__U JS1___ __Ljj_LTI ju_>.t_ __Jj u_--j i(^-jJI j ii > ch=>j-U "i 

lL_*___jjj -Jj__ ___ ^--wlj J-C.--J 5j rtUTI _>juk j mi j-uj i(_jLa__lLI (_H*_-i _JJ jJj) 
(jLSL-_JI _)_o /V» < j t<Vi (jl _>__4Jj i4_uj-_tJ1 Sjuj__>Jl 4 *iU < a ___9j _j_a-Jj__1 

_______T1 L-jl__cj . jlJI jJ-iJ 4_*_pj l_jj-U __JJ jjj jl-j ^ jl jJ_J1 _>__-u 

JL_J i JUJL_>J1 (cJLJI _JI J IM<[ 4__3jL_)Vl _y0 I jj*l< jj_UJjjVl J_J L-OJ-^I 

__L_s__j'Vl j__j____jj .4 j<jj-^a_M 3jL_J1 Jl n i » __JI 3j rtU T1 t a ^Vj__l> J_J 
_ij-LuJI ^LLjI (jKj J_1 <_.i._.« <i j c -TJLjj 3j < <i 3 J_91 _)j_Cj (j__jj,l (jl __!] 4_jj_*JI 


■ 


^ ^ "( »q j) <i r tLuLi 4_jl_a_<s t _£jj_a| ___i jj___j_*j j>J jJl i3j____L_Jl JL^j jrul <«--U 
j_*_IL__JLI j-jjI_JI 1 Jl__ ^4—> j>_L4J_} . L_bj_^j_jJ ^oJjj L_l_u^>__) I ____ I n " . . i ! _>J JJl 
—JjLscJ 1—4 (JjU j I ^ li^ j ^ t4jj__t_jJl J^L>. j>-<3 ^j-Ljj>JI Lj—jisj—i ___} 4 ^ j M I 
___ CjIjUjJU _>IjJ _p3jULjj _--J1 __)1j-___>Jl 4__jji__ 4__jj_$jsc--i ____ j_j)JLi_5__iJ 
^_Jj __)L_L__JI (j^,-._J ^L-ilrt i^>l (jJLu. jj^_ i, n ' Jj->- JLaj !M-JJ>> La 4 <i In "i -> 
_— L- J_*LL_>JJ L_>j_u Ga 4 ^ j J I jjj jj-ju Lufcj . 4___. jj_*_>J, I ___i j__Tj_i_ L_1j_L__ 
Lg__jj-j ^cj 3jujl_>. oLLt>. jJl jjlu J*i <Tn j-b^ i4^L«jI1 JLl_w _M J>L_- ^jJLu>JI 

(j__>lj_/cl j)-fl -»lj_ LjO ^JkjJj _J Li- L->J I jJljJJ ^JJ-J-OJJ—^J) . _JJll (Jj__l 4_i_ JJ_Q__>JL I 

jl «jjuV1» AIDS i.m.1 7vU 4_c.LU1 j_5c_c _p_j-_*_T ^Lu-_.V1 < m <rVt 3jlj___>. 
(Severe Acute SARS ^U^MJI ^jhjJI --U_JVI _.<> ,.aU jujl_>JI ^jJLl 
4_Ji1j_J1 £>j n Mttl 3^lj-__ c-aj-J. jl_3j . «^j ____)> Respiratory Syndrome) 

CjI aj < j J_l _____ (___£! j—i-T !VL_Jj i_£j__>.Vl __>L__oL__Jl (j___j_jj) . jl ___.}_ 

(jrtt ) __9 _ j j) ^"Lt ^j m Jl ^_^_u___»Jl j I LjL_>.j i \ a °i i L_a_4 4__j_>JI _jLo__I1 
___J__>- 1 -_4 (1 <Vt (JT-J1 '—-Jj— ->J 1 ) L^Lj_)___i JjL_4-jj j j_>- j_« _ 4 n ULLa 

^JjLJI (Jj*L>_ 4__ I ^JLuj) t(— jL__ jj J^JI) 4_3t___1jJ1 __)L<j_>J I (j— aJLJ _jLaj_1_l_>- 
V _______ ,-_L___ I j_M JL_d _ 4 1 1 11 L___J 1 4_L$J jJ— J _ jL__jV1 _ J__*- jJ Jjj__t1 

L__J . 4_itjjj)_4 £_-j \ g-r ajj ^_u1j_>Jl j) Cj L___ j) j-j_J 1 _jLqj m>- /jJZ L^j jl^**K 11 j 
^l J_-JLJ 4_L_J (jL__jVI (*_>.L^J 1 aJulC _j L__ JJ J_J__I I ((I ._)._)) j)! l___j_AJ 

(j__»j 4___4 Jl_-L 4_p9 Uj-Liu jl jj__ 1 j1j3 iL_bLL_. (j-\_) j_ J__aj3 ^ij >>J| 
( oL__*jj_j_4aJI 4_i_'u ^-il j„<Ct ( « 1 1 j_j.< .?J1 l__j__ii — j uij (^jJI I JL-bj) * L_^_jIj_>-I 
3jl_>-1jJ1 4-L-J1 j^l>. 3jw0 (j_« jJ-Tl 4__t_L_iJ_) j J « "lj _^JJJ_JI ^-_LjJ1 (J-»Jj J > 
< j___jlj Jl___*jj) . j-_i_Lujj 1 ^ j *^ j_a_*_l__ i^j____J1 ^jLj -yJ I ^_>3 4AcL__J 4_5__LL 
^jIjJI 1 ^lr Ljj jjjk ^j____JI ^jj_j_>J1 jjjj— u ^ljj (— — j>J1 l_Ij_>J,I j)l t^L*i_JI 

3clj-_- ^jL-s tL__l __)j__Tj Ltj_5>jj i jL_L__iV1 ^__>.L^j ^—Jl _j_Lj_-JI « I . j . j» 

(_____. (_g j " > 4_j_slj_JL1 I ^rtULLa (j>i» ) j l C-uLu Jl3 (j^j__i_J1 ^jj__j_>J1 i__ j_>- I 
4_jj1jjjJ1 -tljjJ.1 -> j—k jl _J j **< 1 j)1 j^L<iJj) t _— — - Jj-J— 5 J_- x__l j— « '^uljj) -Ij)-js 

LjL__L L_$__>-jJj} 0 j)-- jl — --J^ 1 ^3 i j <_!! __!_>■ _i j__ 4___j — _ujjj__i__JI 

^j_Ljj>. __- (J Lo_uV I j-g-T-i h3 _y^_- ci JJjuj t^4 < ^ jjjJI j 4_____J 1) (j_.lj__.Vl 

.4j_btH1 JLo-_l 


__-_> IjjJ l. < tJG (< U n *q CjIjjjJLI ,j_-Jj) 4 Uj >JJ 4*( j.U jl * j -?l l__jjul11 j_o 

jl £_4_-jj (_s jJI ^ljJLI Jjjl^J! ji_bL__. jjjJI <__Uj 4_5j_tlj ,4 j iri V m.TI jjj-o 

" j 4 ( n r*n ^IjjJI < U <i .Tl tilLaJ _--JI (LjjIjj 4__j 1 U~< U ) 4_j / _Lj___>J 1 ^uljJjJI 


jl^IjJI j-*j_J1 jljjaf jru I Q *L£jJI J___>L_*. ___j _3>j-_J1 jj£j 4__l__, cjLJLj <____ 

jJI jjjJI 1 j-jfcj i3j_>>1j 4__lj ___} ^joijju (J--JI t*j(j_Jl (_^jJ 4_c4 jj--I 1 <j * ^ 

. 4 j V miTI j_)j_v3 ___S 4_LuJl 4_ijl_j 


4 ii1-_i__ -jlJLu (___> 
^U-u *t ,A 

" J_-lj 4-_j ___} 
^ "l ,V 

4__jjj_tLl 4_L__JI 

Jj__J! J& _->__! 

_ , * 

lU^ L_r- Jj-J' 

IQ .ISTjJI J__>L^ ___. jj__1 

A , Y 

0 

t\- 

'/^ * * j (\) ^oSL-Jl _^-j_u :LI___)M jLSUI 


cKjJLS <_jL___J1 ^j-aju __-_ 4_lj_JJ Ij-JJ-J L_JLl_b jl 4u__j_L>JI ^cjIjjJI i* t iTij 
— lJ_-jJLI <*>!,! j r ii ^j_L__>Jl (_____jjj _ 4_-___i I * j__uLj _£l (_______ssj 1 o > j i i jjjJI jl 

4 . j <j^-JI j! epl *(JjVl £>J1) ..iTI (j^j-o 2bl— _-_yi jL-Lo)* 4 . m.iUj 

_____ 4_ljvjL->JI 4__j_jJI J-_lj__. j_oG j __j i Li--_i_ijj Ijjj l-j t Jj (J--JI _---> 4_i_ 1 jjj I 

. Lojjuui jj-Cj JL>JL1 ____ |*jJLl>JI *__Ij1__i 

jj____6 Jj-jJ I JJ-^JJ i4 Uj,..>JLl 4___t_jJlj (CjIjjjJLI j-U J__L__jJI ^j___j_4 Jj_vj 

jl mi\VI j-> ^ijtj __-J1 4 m Jl jl : jjj__jL___- 4ul~1_>. j-c Robert Sapolsky 

4___jji_ L_JJj ^ L^J 4 j ir>> m.TI fr LLj -UJ__-_i (___» 1 1 g i m CjL_j_>J1 4j_4J_I L4J 

ic____u J5> C-i (. j,T __)_L_>JI jl : Jj__JI jujj 4j1 (_jl t _p_ I j_*q V 1 i ^h^. > 4_L L__>! 

4_L_ra A _*! ___9 CjLL__>JI jjJ JjUj IjjJ l_. t,1 j JL__ 4j 4ja_j__>JLl l-Sj^J-JI jj Jj 

*_-j!jj (j^j-* 1 Schizophrenia 4j.^V m.TI ^L____j1 _>-3j_*j- i(t* j-^-j-H) 

_»j_A Jj_>- J j-S-I J i4 J V r"n T 1 ^L_L____u1 4-JJJ-4 _- 4 ..aJ 4J-J * 4 4j JJ_4 _L_>-JJ 4j I 

_$jJ1 ,j__%__J1 jjSCj jf */o • JLa" -I jij->.j (_-Jl Lii-ij_ j-3LI_J1 1 tj K m.j 4_jjJLl 

jl __Jj_4J t4 j tr\ V m.TI ^Lj____jI _p_j-4J LjL___<j i4_i_L_>Jl 3j__J__!l __L_. (_gj^*Lg_j 

:9HB 


«f> irtj i II _ I 6J> L>_J I <V <0 i n/i > > I $ *frj-i.iJ 1 3 CjLljjJI 

(__!__ j£Jj <4J___l_« ^.L^a-djV1 4_}JJ-^ 1 jjSu __jJ1 ujVL>J! <j^ /0 * l_ILu_ 

4jj_£l jljJLlj i<~t nV_M __>_=> j_4-i l_jL_l__j _>J 5j dU Tl i. i ^L-j jL_i ijJJ-i (j-Q ^hCjJI 

L_JLi__ j>£Jj i^jJLL» 4_iL_ojjU ... j< _ajl_-.j ^____-_i_ _M 4 ; j jj : LLa 

4__1 Sapolsky ^JUJI Jj^ajj .^1 _jjj_>J J^jJH __il1 i 4____pJ.1 4__uJl J-*Ijj_, 
t *La____VI ____>. L___ ___->_ (j^ Ju V jLL j__L j_>.jj 

4__j_J ij^or AiTl (jlajjLjj j[ : L*4_uLjj -3_«j_Kjja ^L___J_M 4jjjj- jj5>U jl : I <i^TjjT 
3 Ju>-1jJl 2lLj_>J1 jl : Lua-tl JjJ_jj ^Ll__l_uV1 4 ij >■ J_<_-C _J_a_u (j-S ^ ' »" 4 m ■ d 
i ^ r 1 ?! j ij (j-jJI 4-__j_J1 __J^_j_>J L____i_a. i _^*- -»!*' Tci^a _>u_j-ljI_>jj ^j-oj j 1 ^.jU" <.uj 

4_lJL_J! J^-ljjJlj cjL_u*J1 j_u 4-_i^L-iJl ^4_- jL_ _M £_j|j ___.j * jL__j^l 
___sj . jn ' niW o1j_jjj_c __JJ ^L-jkj j__ (4Jj___jj cjL-_1jj __J| ^l v> i i u 4 Uj -kXI 
(__!__ _a LJ___fJ1 -_j__Ij3 1j_^L jjj-u-j __JJj jLa i4u3*>L*Jl _>j_j_ ^__J L_L__>j L__! JL>. 
L _jj__i_jJl ^jmu_>J1 ^jj_-u__4 Lbjj__H __jJ1 ^-jLuJI J---1 1 m"i t iij i(^;j_J__Jt Jin" uJJ 
tjjj_l_- L_tjj___aj j-La-j __jJ1 jj_flVl (j-oj3 'OJJb .i 11 4 jl <i r __j_ ^jjjjJjJI 
l_jjj_>J1 L-Jj f"i t __Jj t^JjJ JJ- Ljjo t(^j____J I j < n f 1 1 1 4ju_j1j o1^__3e__ _jJl>o j! 
j-__J1 (j-a-u J___L__j 4 \ j_,u j-uCu j LSLLI i Jot> j| c___l>- ( jr-J-A jL_v_c (_---- (j-^sLlaJL) 
a_« _^L>Jl jL-ULl _-U!i iji-jl t ~1 1 j[j i4_ju_>L>. CjLflj^a_u_t_) j aj-uc-Jj ,vjJ1 

jl jjj (j>5 |<^jL> j-jfl (^J^I 4_Lt_f 4jLcJJ jJLjjJL j__gJ ^ q ni J i n Jni J I flVj_4 

1-bjL-j] j j o "n <-.j r--^ joj-^I jl (j_jLJI j^ik i Ju J--flj i(j_^j_*s ^Lj IjjI jnj 
^jLjjj_4 (__j_ ^_.j J.oJl ^ j^L-jJI 4J jj_L jL_La (jp-> (j."i j 1 1 1 ^(__JLj__>J1 L-Jji " "ilL 
u-JJaJT (jl^lj-^a I j jUdjjjJl jjL_C_u t LL___ jjJljj La f<ubj CjjJLL jjlJu_j_3 

^ Lbj-LC j 4 j i ii n i 1 1 (J_dIj_«VTj 

J_: J_L__j V (4*; j A\ J>_l4j) Ujl_-.j __iL__j_>Jl ji Jlc j___VI JLUIj 
(Down r s Syndrome) __J<j-JL_JL1 (j^j--*s j-4 ji hhVI j ^ __JJ 4 j ■ /IL ^____. 

L^Lw ___i Jl>. ^J Lix-j-v. _-ji_____J1 JJjJl ____ ->jL jJI j_4, (^-jIjjJI 4 \ mii jjSu _£jJlj 

__i^vL_ _*j_i__ Jl>. jj 4_j I (_gl Y ^ ^3j j_-_L_t__JI j-4j (___iL__>J __ ■ i is> (j_ijJLL l_jL__JLI 
I J-L-j , u t j iUII jL__jVl L>L>- ____ JL>JI _-_a L*_i j^__1 jH« Vju oL__j__ 

^__j ^__L_j — u_JI (jjg ^ f in l_jMj jjJ____t-J j>JjJl (j_al V <*fiVl <i *v jL_3 

ij->»T _-Jj (j_aJjwa jjja 4 nll-1-..Jt jjSJL-u (jlojJLI -*jj j>SJj i^j_ijjL jj^L___-u* 
4JL>- (_---_ '^(jr-- J-' _>__ 4Jjj__11 L__J_>-j r i < fi jl C_L_jjJLI j[ __Jj j j miJ IjutJ 



^jQj)*ij?ll jj-__-I 


_>X- Cj*>_J JlI (jL) (jjj-j " l nil l,t-J Q i(__JjJLU,l (j__j-C>J (jol <nt,1 

jj Mij .j *_ j-A 4_j__- jj--j *i mm *_' La (jSLJj (LgJjLu La j!) Y' D i t <rJI 

{jJ-V (j__Uj--4 j-a \jjl~l£ L-_J_L_tJ (jJojJLl 3jjJ____- (jL__ L__jJj 1 1 g <<i rt t 4JLj__jJL 
jj-u ^ < n 3 r^e-^-Laj i3j-__>. 4 jl r __Lj_Li jjjl_u_j ^jj jJI (_____jJLl (j<^ 1 1 L_ILig-_ 
(J-2.1 _-_*Jl 4 jl »_C (j( i^L*JL»JI JL-uLjljj . 4____>j_4J j-t— (__j L<J-_j Ljujj i L-oLb 
CjL3_____-v<s j_uG jA_-U-5 4_LLj_jJI J-aljjJI 3jJ___l__ C-30 jj_Cj 1 ^ <>> t t £_« CjLjjjJLI 

(_-_J1 cjLjjJLI (J___j ■ U j <*ii n ^-Jl ^jjj < £_l___jJI L_jl-Jj ____ ^Vl jl_J j_L>J1 
(jjejj *_ t ^Jj i^ _u-j iTlj (_^L<>-<-ua-I I (^jTu-JLl (jj-Lc- t^j-t-JI tj^-i_>J1 4\__*>L__ L^J 

j-_TjJ1 ^" i nj i_j I JJ->JL 4j| (jr^J <4___d_J~ 4-_____> CjL1j_i_>J1 (jAjlj Jl__c j!^ 
j__-_ll 4-jjUaj 4__,*>L__ L^J ___*! __LjjjJLl J£ jl L_J_ <,.m«iJ __J___ J^\ 4_*j1j 

SljJLlj (J_>.jJ1 j_ Lj (^.Ja J-.-J I 1 u_j! £____> jj I j___j JLl ____J1 j ' J tj ~- "tl i 1 jl_j_ 

i(j___x_JI j! 4 I j o -v. 3!j_-a*_* 4__ujjJ 4_a_j_u (J_*.jJI j-jLjj JL__9 t j__vVLi L__b J_>- 1 
4 t <;.(, <i\ Lfl j! LljJuI 4__xa__<J_j j! 1 ( m r I a\j3 La (J£Lj Lj_jLj ___*- I J__ Jj j ' jj 
j__l_v I fj ; j ' -J (_-lJl jj r CjLjjj_a J<* f- Jo <**< jjj _-j.~r j < n j3~-*-^ J *** * LuIjLj 
3jL_~1j 4_jj_4 j__ JU JL_ 4_j_l_L_J I l_S JjJ_J I j (jJ___JI ^yii* 1 1 (jL_4 L_JjJj i£j_kJ1 
J_JLl_JI (__J1 j j_jlj LgJ .U U-L. A j j a 4-a j___jj_va j_j_r. (JLo-C-J ^ j-_J j*- 1 j_L_il j! 

jl j <_." < «i V 4^t_Oj ^Llj ^-Jl l_o J___j jl3 U_4j (Depression) u <« <iiT1 

V IjU : JLl_j <j! tj-^y LlAj . uj Lj j ji I (j_4 4 < <i ^jJJI (_J c. (___^jL>Jl j_jjL_J1 

' U j (g j !jj_1_u___ LjLc-. ^.i) jL^Liuj ^J I jJj ^4__lJ_J1 <__L-JL j-j-_ 1 < t T 1 cjj_cj 

S4_J_e L_--3jj (j1 JUlj <a < i iJI (j_4 

<(i. j. «)> Jl tgi ^_I>_WI§ 4m» jliit J*t$-_1 

(___ L_llj-____J L __c-_JUjJl < >f j <i.U 4JjJUj ^L_cJ_jJ1 Qj XJ _£jJ1 j-_-^*1 j-L-i»Jl 
L^J (j-5j t"u (___]! (Ltj^cj 4 j,i <t o miTI) J_J Lc 1 1 -7jV 1 4__j_<j_5e_4 ^ j_<j__o L*>L>Jl 

. 4_J_>J1 «I . (j . _» (_— Li j-__L_iS J_C____) jujj (_— _ Tl /j-Aj t j. < it a J-LjLu LL-L___>.i 
4Uj >JLl 4_j ^jL>JI J j qIj__JI jl c,u\ _ys Jj! Herman Muller ^JLJI j__p__jj 

1 *\YV ^L-C (___! L_Uj jLSj i«! ,j . J» J1 ^-3 0 j_i__J| __JJL3- (-■<---< «1 (j! I ^K^j 

c<ij n _j! juuj Drosophila 4iT1j__JI "LLj (____. 3 jj <g m.11 4__jj_>_ ^ya 4____] j^_>. 

4_i__4_ (jf Jjjj 3jul__>. (jJjC. 4__6j___JLl 4Jb_JJl *-Jjj-_ JL_L_ L--s_jJ1 L_JJj 4 j <i <^ I 


«K.*fljLi 1 1 g I *6->Lj-jJ I *<v i g b> 6^j> 1 9 6 l-J 1 3 OLuaJI 

0-U '~" * ^ '-j-ijjLoJ La Juu (_£) 'l M"\ {*-__ _-__< L_-. jJ^jj---J1 J <wJ_Jl (__J_ Jjj- 3j_-L>. 

l_jj__ 1 u_»j 4_l_L_JI 4-JLLl_1 ^ >^ *L£-I J^u dJUj (jKj '^j^-j-N ^D^ 0-* 

k. i.lAj jLu (j_-i 4__jJ__vI Laj t( ^l jl__.Lj 1 ^.Jjjj-j--. ____■ 4jj jJl JjLLoJL (jLLJI 
j y C __.! oki-U^JjJl j-_-«jJl _-JI Muller p_L__J I Jj-->-i -JJjuj 

jjj ^ MU £_L__J_u ^_i__ 4jJJ-Jl L_JjLt_J1 (*JJ_*__J OjLj (_-jJl 4u_4j£L>Jl 

4uLj ' » 4-_>JL-__J jJj-* ^ L_S J_i_J . jJ j_A J-t___>. (_--Jl 4 ^i^JjJl £_jl__JL 

4j_ojjJ1 < *iU*!1 <~. w"i r J Laju_ij (X-Ray) (j-^j 4___i.l (j^j^ j-^jh^ J-Jl 

j J JuJl>JI L_jL jj| _j1 4J (J^uAJ 4_A-____ 4-jL) j j__l l_jL__UJJ X J rt\j ____ 4_L___J*U 

L_gJ 1 ------ Lj 3juj_*. __Lj3jL__<i ^±3} j_>* _M 1 »jj (JjLa 1_ 3jujl_>. __j__L_*3u 

JL_>-_M __Jt Jl_______ , 1 ^ ______>_>. 3juj__>J! __L_i__-Jl J (jl JL_- jj _4_L_-u_J 

SjLLI ___> 3j___L C_Uj__*-t 4jL__j_M (jl n ml J__J i^LUjjLj jlj <l"r.iL 4_^L-__j\l 

_-_> l-a-L ^ j_qj J cJ__3__-. 3_1jJl_>J1 l_jL___j__J( _jLfl 1 j #Jj ( 4_jL jJJ 4__u1jjJl 

.(n _^j-U) 4^L_ll JL^M 
c-uj-i-j ______ Lajmj-- (jpi P y a ~-jL-.L___yL Jlu_JLt (^jjJI Lil 

(j-e-JU 4jj_l_>J1 l-jjI ■>" ll (__Jj 4__lL__'_'Lj 4_«___ jGj » I J__j>a jJ--U «1 . (j . j» Jl SjLa 

_lj___L>J1 l_jLaj mi J1 t ■ • ■ ■ " (_-__l1 o1j_a__JI JL-wjL L _J_*__uj t 4_i_*jj LjJI __olj_>Jt 
^jUI _-___- . 4_sl__ 4JL_L_lL (j__sj___Jl jjlij-^ I ^ *iJb\ jj-A 3j_j_j_i L____lj__afj 
J__L_JLI j > rii I 4_jj1j_5j_?I J-u jJj 1 Cu 4-LjJ-4 ^yilj *t Jjj->I jjja jjj 111 wTlj 

4JjjJLl (jlSLn ^-ic 4_^__»____ 4_j__" ^.JJ _5_if La idJjjJLI *Lj_4_i jJjj (_J_J1 (jijjJI 
jjj^J VI eoLo JnL__LI ___) 4_o ^ n.U 4 » iUl _llj_U jj-) I ^j , LfcjjLv Loj 

tj_-*-iLLI u_j^- o---'^ a- 3 ^-- 1 ^ 3 -Cesium-137 ^jjj j _ _■ T 1 __iLaj Todine-131 

4_L_jjJl SjJJl ^j_Lj__- 4j___j (jf fr L__Vl J__>.V Jl9j *4_JL_l CLi\yAjll t niU 

_iijL_.t j__^ .(3__LlU lJJj ___i jj.njij jjjji JL_J_>VI (j_u *___jl _l£ (Thyroid) 

Li___jj 4jjj ^ <t -v. (j>i (j__L I j-_a _____ (J_Uj_jw| (jjJl j^j-i-.S/l di L_-_1jjJ1 j^>t i 
_-J1 J^3_j-j-u_j 4JuJ_o j_^3 JLq__J1 __J1 j_Lajl_i_r T * 4 juu (jj-L- _-Aj _-jJl t- L__-lJ1 
l^jjL J--1-1 4__>uLJI lTjIj nUll jJ-_. __j_ l_____l_*__JI __J] J___i_ J_>j__-__L, jLjjl 
(j_j L___aul oj-jJjS l_jIj-_-i < hc \ r/-i"i J_-3 _jlj__J_J| _jj__c _jL__i pJjJJj .4__uljjJl 
__iij__J_J| JJLC jl * LJjJI JL_vj J___3 i4 n U J I lIIIj _-__ j uj ___JI l_jL1jj__*J1 
J_:L_JLl j_5ij_A (j__l l_jj-_JL (jii-uu ___]! CjLI jj_>J1 ___i 4 nt >X T * * (__JJ j»____jj) \ J__ 



1j " aj Ij *S V * 4— al iii a (____ (j^i j t"t (_--iJ1 L_^j_-i____j C_jjjJ_ Lo I jj _£jj_J1 

L-jjju-jj^j " jU «1 , _j . _» ^ji ^L^LaJJ (j-u- jl^j (V Y £_>.jJU) __)j__>J1 ___>_> L 

4_i_3j_c ji__r jl_a __. j___- w * * * _ T _ij__s_j 4_jj_s jj__aiij c_l_1j_j_>ji 

. (J^) <Lj- J£ _j|j_o__ 1 JjL_4J -jIj nUU 
4__i <i"ft,l 4_jjIjjJ1 SjUI c-*o_j_ LlL- j- jj _?j->-1 4_j_*.jL>. J_olj___ _JLu_j 
i ( j__4__J1 _yi I o j i (i Vj t^j-J»- _M 4_uj__l C jL_ -l t < nVI 1 q <aj « 1 . jj . J» J1 

___i _j|j__L_ t_., <„l,.-u.l ^___J1 4-J_a____JLJI Jjj - 4_*___ _M (____ CjL__L___jV1 _ _U_ ^___blj 

jl_>jjj . jJ_>JI jl_l_j_-__j 4jL__>VI ^\ jj__j (_-_-1j 4_j jJ_>JI L}L>J1 «t ,<j . _» 

. 4_u__>j VI 3j__J1 (j_4 (.Si i u (___J1 -_LLij_ _M (j-i—AJ Luajl 

(jt _>-U_ (mutagen) IjJaLL Ij-_j1_ L$J _jL ______>j_ (____! _£j->-_'1 jIjJU _yij 

(___S (j-oLlll ^cJ_*_-_<i 4-Q jJ_-L--J _£jJ1 £-J-J1 --L_l_ ___ 3_ij_*.jJ,l (jljUdTl 3jLs j_? ju 

(jlj U rtl 1 3jLs <jf L_ j_>..«-a c_L jl_j *____. j jr jf i4____L__J1 jf _jL__j___Jl _J___. 
^Jbl _ysj i4_J_>Jl (j_c ^Lij jJL) 4 nKU CjI M7JI _>A__i ,___ C_lj__J_s CjjJL> t <j r <n 
J_*-1j__a ____ I ^ j U j i <mj 4--lL>J 1 j q.Li ^jse-Ij (___J 1 p53 4 m -w CjLj >J1 
___i 3j__l___> _jj-— 4_L>J1 _ JL_> <j1 _rLi JL-J i4j^I_>J1 3L_>JI J_-,|j__ _ys 4 <i1~ -r a 

___-___. jJIj f___!1 L_JJj <___. Ly ^ &n\\ jl , ^11 4 j m, r 1 _>l_-_i ___J1 LM_>JI 

«1 ._) . _}» L__jjit_ L--.L-LUJ ^_t_Jt __j_ _i_j_>- j)JH _jlj-___aJ1 j-ljLj _)U_ 1j_L_jj i(j_l_jJlj 

J< n.j L>L>JI ^mi 7in __J1 <_;_.jj Lo i >L,L__' L4J <.m ..n j .4j_j_>J1 

J-LiiJ __J1 Jj-_J 1 -Ubj tp53 Jl 4 m J_l__ _y3 4_L__lj__q _J| _jjj _ysj ^-jlj mi r 

._r___jJ1 _)Ll_j_-_ 4__>L>j t(j rni ntl _jjL__- ___i _jL__j___J1 
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^j_Lj_>Jl ^j—Cu—a ___3 f.\ <j\t\\ ^jLjj j}L__l JUu 

t V * * \ jjIj-Js j $ mi j_o j mi r ,jau<iL>Jl ____ (J;j.lu..JI 
L>L>. j_<- 4_J__ JiT ___• __j_*jll cj-jjjil jj_c j! 1 jj 

J_3l j-Aj t4jjj__„ c__J! j_tjjVl jjl -r 1j V jl uhI-M 
j( C.----JJ Jl_ C-jI-C (_--J1 4__uL_juJ I CjL___j_J1 j_a j iTtSo 
J-u--j jj_ _£j___J1 j»j__j_>J1 __3 3jj_>.jJ>1 CjLjjjJLI JJlC 
IjlAj t (rV£__wjJ,1) 4jjj_-i t_-Jl jJj , « r j 4jL_, ^JI 
jjfcj i4_£1j__]1 4_iLj j CjLjjj_4 J JlC t _t ir> J jL*J JJuaJI 
^ij >■ _-__J 3_}j__wj_J CjLjjjII jJL_C j_4 Jj I „ j j-A-M 

jjL__!1 jjcc jl jJL-jj 4jLJ_ I -i_v__j t _jL__J1 

jl j-_>L__J1j i4_i__j^ _»jjJ_j 4_>-jj <_,< t iiLjj V _-->-!l 
jjL-T jj___ 4j>j_ <>L__I1 
I $t>\ *} (j-u j__jjI__J1j J__L__JI _____ cjLjjjII -jj__ 

4j jjJJ (jj L--r-....(,^1 j _j_*1 JJL-AJJ) . j— 0 n* Jt J 

_jujjj j_o jii-C ! ________! ^_>-j-_l- jl 1 ^ 4j jl_ 3jl_v| jJI 

4_____it_, 4____J_>jj fj__u gjlt jpJj-J J_J *_L>.|j ^ ^,^^, 

J£ jL J-.L-JI ^j^tl jLa tj-L-j t j_j>-V1 (IrHJLH^^ ai_ ^ ^ 

^ ^lj 4^j f j^l ^ .Jj^j^ 4_jjj_™ ■ .«^I^^LL- 

L_$i_ ^j-jj _£jJI (jyjj-JI JlvL_~ j-4 -dJjj 4 _1>J 1 ^r^x> 


iyQ_'ij~M jj-U-I 


4_J _ 1 ^cgi- (___- j-x£ J--^ JU",jmi J_l_I__J1 l_Jo _jL_ 1j___j . MjjJo ^jJj _J 
_J ( .,jjU1T_£*j - 4j[ l__j_*_ L_»1 L_4___J *^ J - ' t J ->t 1 __>l_jj_-i _ya 4jjj_- J£ L^J J-4-tJ 
L__>\_B _jj-L _j? t^____ti. 4_i-_Jj 4_i__Jl grn _jl ^j-C _)-o IjJbLa L-Ijjk _)j_£j 
-J _)l L r -- j arJ __Jj_-J i3j_> ____ ui„>J1 t L_____ I _j_4 j <>> f _J_LI _jjJ_jJ1 — Jj mi"„U 
(J__J_>J1 <_ ■ 1_J 1 ^J__JJ JJ—-J J 4**'.tJ.*.» C_Jj__» <_)>1t H l 4 l>t „♦.) f L____Vl JL___i1 4_Ljji_> 

Jj_> _;? i.iglij _jl Jj_3 <_£jjj---J ^ O^ 1 _JJ^J'"J ^^jj- 4 -- 4 t pe^___J1 4J_J1 ^_g_ _-i-_ 

.4jjj11 _;j" t ii _ __i__ 4_.J_J (?j_jj_j 4j_j^ 4_jjl_ Ju Jl>. 

_j mi <i(T1 <_J_J1j 3l>Jj_>J__ t__J__TI ^ic. ____ 3j__ii__ _jL__>1_____v1 _JL__> _jl L_jJ_j 

Jj " miU _---- jl _-xJJL_>J1 <_J_JI _jl £c___-1jJ1 _y- t_)j J ttl t_ 4 Uj Jl liU-l L_J-J 
^Jj>_il_-J _y3 i _j1f Jj__-_>Jl _Jj__*J _-lJ1 __LajJL_d1j ^Lj-JI __— 1 J-J_J_i J___uJ _L__-t_j__u 
4JL1_J1 -jIj-Ll-JI _)! 4, j j UTI ^jJjJI _-_- _£__-LJ1 a J____juj . _£j____J1 |_j_u_>Jl 

(Genes __1_jjJI _____ _, * mij _;_J1 ^_L_JI j_. jlu -_Jj^j j *i j " m. 4___j1 _ll 

-^L__j _____ jl_v_-j jji-j _p3jil jjj^>- 4jjL>J 3_j_Cj_JI ____ jujju _?__!! Medicine) 

_______ Jiitil 4 u i.ii.11 4jjj_<JJ __ Lo-jj I j___- 1 J . L^L_-J1 _).<_!■_> __j1jjJ1 JL-JI 

:_,J _M J-till ____ L^JJJ Jj _£*-_) i_$J-_-^ 4_JJjO _yOJ * J--V _>_5 J_4 _y0 

4 V i imTI J5c__ J__ll 4jjj-JJ 4_*ul__ 4_____ JL>-_)Lj i_,j1jjJ1 J_>J1 £^Lu_>1 _ 

_jj_ t4i4,< ti >J1 LjvL_-J1 (j--_ ^-jA_-_>V1 j___i_jj *<_jLi__il ( j______il (_;jJ 4JL__il 

<( j_>JUJJ t rtU ) _y0 4jj_l__JI LjAicJJ _)_>J-t_J1 

^IjjJI _>_» _aL _jL-___4J 4jj_L__J1 L>U-J1 ^ ^IjjJI JL>J1 _>L___1 _ 

1j__j 1 4 1 j „ U JLl_>-V1 _)_- LljL^j J ,t_Lt i njj (LjjL^j Ji_>J 1 J _____________ 1 ^jj 

jl_ 4jjjI__J1 L>UJ1 _____ _U_JI o! J^ ^u^' c_-l ^ U 4_-JLU1 _v- _jJJ1 

LJL__ ^_i_ojjj i4_-j_L_J1 JLj_> _ 1 ___ j ^ tVi J_3 L_b _______ Jlc_>__ _ £_>L_j __!) ^jjj 

_; jl U-A __L_sj_L>Jlj JjjJl _)-a 4_<ijL__ 4__l__1j_<j _jL__j _ 1 _ya JjJJI 1 J__ ____ 

. (—<--_■] L Lc_>j ( •• ( 1 U j 4___j_J,1 ^LuJL L___j_-_- ^_jlc __!1 
ojj_>-1 (.-ij >• ^Lc ___ ^L*__ Ij_j j__ oLjjJll l__o c<___ _)1 Jj__J1 _>SUjj 

<jr}_- ^ * j j o " j f » _ya j n i r ^jIjJI _-— _-3ljJ _>-> j-« ^^LtJ 4_-_>-L 3JjL____c Jjl 

c_-l_? ^-Jlj i L_>j_A__ _)_-i 4__j1jJI ___ ___j Ashanthi DeSiKa 4i___J1 4_>JL___ ___<u 

Severe Combined Immune Deficiency __«. mU ^---LUI j-_*_«JI _>^j--*> iy* j ^ < V» 
Adenosine Deaminase 5l o u..,U 4jjjJL1 3j__iJ_5 j>j-j*-j 4 j i < n _)j_1j _;_J1j (SCID) 

4-cLJI 1j__L_ jJj j m. J_J_J1 _)L_ 3 j_i__ CjjJjJ 4_> j n <"»1 Utl 1_1 ^lj <(ADA) 


'ft.Q iij.-aJI g |obtll -J-ijyjJI < .ih 


Jj>jJj) tp_u1j_>J1 _)_4 jrjJ (j£l_i 4__jL__-I 4JL__ <__- _jj_JL_ L___j_l_<s _)J_Ljjj l Lr^ J^-t^j 
4jjj11 _)j_-t La Jujl-B i4jjjja _yi j-_"l (j_-JL_j Joaj _yi j_L_*I (_^L_JJ (j^j-U I 

JL____1 _)L_ (X- Chromosomes) c£>--^ ^ . > i__1 ____ 3_j_vj-_- 3j__Ll_J1 

4jjj11 ___L_> 1 jl l_£j Ja "uj m 4__jj__ Jl (j__ t h\"i V j * 11 j_>-V Jj->- _j_<j (j-ajJJ 

___> U£ <(Autosomal Chromosomes) 4j <i,n ^JI __LJu_i__JI j__t ____ £___ 4jL___11 
ln.;U LM_- ___ ADA ^jj-Vl <j1j___ jj ___p- «^Li!» _il___J1 __JI 4j___jJL JUJI 
(T and B Jl ^_jJI -^Ljj-J^ L}L__- (j____i J fl r <___. l_iIjJ_u__I __JJ ^gjj j 
jj , U, ,, ,, c_j_4_J1 ^ 4 T ,r, JL__-_1 JLLc ___j11 ^l (^jJ-lj-j ^jJI Lymphocytes) 
4jjj_a ^-^JH* *__j-UJI ^L3j .^L-JI j_j-C.L1I j_5B__JJ 4 "rj"o £J-u (_$jJI _)__Oj__JJ 4je-i?u 

4jj j_<JJ J*L>JI) (j_ J j > _ i __JI J___t _±!_ juuj t t__L__jjijj_-JI JL2-1 J_-1j 3 <i jL» ADA 
4 ADA utujjjJI J$ 3j__L_J1 ____. 4jj__>JI »1 >njifl ^ jJI C-Ljj-^^-JI (ADA 4_uljjJ1 
iADA 4jjji1 4_jj1jjJ1 4JjUj (jL_ 4_jL>JI J__1j __J1 _)_jj_j-_JI Jj-_-_ _^-j_4jj 
ADA (j-Ljjj-JI _j? __I1 _;jJ_j__j 1 ju_j t4___jjJ»1 4_J__J1 ^jjLl>. J__1j ___ -_o jj_ ___j__ 

1^4 (jjO __Lj__fl (jrt_w4J __-_ jLuJLl 4jLc__J ^J__4_-uJ 4_JlL>J1 ___ |j__1 J_--4 _)J__L__ 

(Vi ^c_j jj>.jII ^ Y ^__j __»j__>j_JI J___J1) ^cjj_>J1 _>£. ^-cL-jJI 
n^ai^.u-u^uL^ ^__________fc ^___________> 


Lujj^ 4______J.t ADA 43j^a 

4_j^j4_ J_U_ ^ J— r"i ( 11" II _j L_ijj_i_Jl jja 



i — ' 


I 


ADA j-ljj^JI i^__jj (_-_c (jVI 3-jj 


Ashan- _u_il_Jl __i_: -:__--_> 4-LjIjj i_-l j-j- a__L_c JjV __>, u>>^j ^j : ( > y) jSLiil 
^ t g-a 5l_JU-_J1 _jj-_>. jl_j) (SCID) ^LUI j-->--JI cAmh 1 ^jL-__11 thi DeSilva 

JULJ 4j_)Lj 3j-4 LjN->JI *"«*<rt>. Jlij icjlj^lut t Lg-*(J->. 4_L____JI j-4_- jLSjJ "l^^ • j_J_3_Lx_- 
_;_JI _nj aj-J l_j 2J_____J I JjjJJ j) LlcLLaj-uil 4_lj1^_JI 4_jj^1.I jl j_-*J JL-ij >jj-^ u' 4" m 
. 4 irtj 1»" ,^_- -jJLS ^Lc 4jL-£J i_4__-L-4 (j n. *- (^jJljJ I ^ 

.(Blaeseetal , 1995 :_-*__, 1) Lg-tjil c^LS iL-ijjdl __t] ^jjjj 


^jD^ljTlll JJ-U-H 


__Lc S_ j_>j__- 4jjj_j- 4 : L-L-t <i jjSL ct---_JLI j^ J 6-*JI (j__j__- __J1 4 i (ii ltlj 

;-l___J1 ___Ji L-_JLl L}L_- __j_ 3 j^laJI _j_vj jliS _>__] _,ij mTl 

'_-cl_JLI £L_uJ1 _>__ 4Jjj ( »U »1 <rt j jll cjIj^ fr IUf.y u t j j UT1 o"TI qj* 

_)_-- 1j— -j__v Jl_5 4_j_IjjJ1 2j riU H dJ-_$j jjjI m 1,1 jj___Jl Jl____Vl J)J_L 1__L_>j 
___J1 _>__1j-joV| <U < njl 4^jLiLo ^..Ir IjjJl_zj _>J ^jL^ 1 j-^JJ t -_j_C LkljJI ^__LjM_>. 
4____ j-ilu _J_> a t(j_jj_J_ jl 4-4j_j_>. (_£_j p 0"iL__l Julj 3j___L__4 ^jI_9j __Jj _£_tjJ 
|»l__ ___} 4 j<jj_-Vl 0 ^L__So 4jVj _-_J jJj jJl JU__1_ _- o n.11 ___Lj-_,Vl JnUTI 

lj__e j__. LL_ ___j_~. t_)_»jJLI -dJju uL_4 j__j jJj_j__ 4_I jL_j_u oljjl <j__j ^ 
j__1j-_JLl jlj_>.jJI J_>J1 jL-j (4__j__j (j-sjJLL L__j! 4___jL__1 4_j_. j"m Jj -"1 1 <i ^?jl 

4_J__wL>.j 4__5j_C ___ 4_jVj j-JU ( JLJ__L) ^___>JJ (jl JJ_ /jrJ->J1 L_U_ Lc_^_cLol 

_;V (j_3j___j V __l_- __>.jl_>Jl ^JLJI _>£, ^L J_L*j 4jj_c L^_u <__, i $tl i4_jj___-i 

2j.1l- j tl 4j_k- L>-jJ! 2l_jJl!1 _)_«___» _»J_>.j (jnjtj ___L Jl_j i4_t>-jl_- 4j_«jjj_w 4jLu_| 

<____ Li-Lu 4J u__-LUI _>__-___J1 _L*jJ JaVI ^jU" m.j _jf J*f __Lc U__ > Y 2jJL 

t2j__t_JI __lc (^j--*J _J_J1 4__L__j J1,\ j"mi1j 4j 4__jj ^lJ ^UajJI _L___j 4J £>-p_ 
<_JJjJj it__L_L_U _>__3e__J1 __lc JJ--JI JaVI ^Wi t ii J <<-J 4_jjI_J1 3jl_JI 0 j_* Jlj-oj 
jjSlj _jl /0 • Jl oi^l _Jl_4_l 1j___ JjJjJll j-b jJ-i) 4j Lli-t 1 j -f n <jl JJ-S 
J__>J1 _)___>Jj <4J L__-l 4_ol Cj jjj Jl_L_ Jjl__JLj l^4____u J_j__ l_ _>_>j_4J LLu__4 

(J_* cLlL 5 - 1 ^JL5__l__1j 1 1 ^joU T f li-j Jj-C f<U Jl-J L^LU 4J 4iuL__4 L_JL_ L^jL_ 
_____ _;j-l_?_J V ___-_*! ^Uf £-_3-J jf _yi Jl_-*I "ilt __l_L)T 2j__lj_lt1 JjLx_ijJ1 

t4 jU<11 p.1j->-1 cLL.I jj_J _JJ_ _ys J-TLjJI Juuj 4 4 j i 'Jj-jii jl 4_^jjj_>- 4jL__1 

JL*J 2LpJl (JjL_ J-_ JoJ_1_ <jL_ ( rl i n>U jj^Jj 'JLL_1_ _4_L_V S _ T 4__C.1jj C--4JJ 

jV CjLs Jl_ jLoiiL jt 1j olr LaJ-Lc 2j-jj_* J_> Vl _J___>. l_JL_3 i4__>.i ^LL) 

Jjl _5 I _J->-J JUJL>_ tLJ-> -/l ^I-U ( llj ^Jj i«^CjL)) (jo/Jj-jj. __J__ _^J__3_J _)_S 4_L-. 1 

4JL__u1 _j__*_4J _)_ijj_l_J1 _)L_ __J LJLj t-_j_*___> __c_La j_^j*_} ^lnJ*n c*j UjV ,4J 

. _LlSL J____ 4_-jL_j _yi Ji_tJ ^uJj j»J-J1 (jA _____ul__1 _U_bl_i ^ <ii-w __J1 

t (To j->jJLl) ^-J-LaJI U_Jjj" indj 1j_J1 J_j_i _>-_j_« ^>UJ ii_>->l 4JjL*_- _dLl_>j 

_>nV uiTI jl _;l i4..j-r nU 4_Ljj___JL ( c___i_ t ji __J1 J_bVl _ya J n "i n _--ljJ o^J- 4 >*Jt 
oLa___J1 _y- 4___u_ J_J) 2j__iL__ 4jjj_4 _>jjj VI ^L-i _yo -Jjj _r_v (j_>jJLL ljL___-l__ 
(LuL^jsI jys 4_ijL_JI 4, /■».-.<( f T 1 j LuLT _yi LujG 2jL>.|j oLjjjII _ya _)Llie____j J->. j- 


L7 "( : >6~u±\ ___i JL>. L^jJs jl>.jj Jj^"l.< nMj-Jl J_>j-ij c_)L__11 (j_ajjJtl Lj*L_- jLs- lj_i__j 
* j" mlj jl >>>T1 JjjJIhJj-JI J1 j *T< (j^aljj-uJJ LDL receptor 4jjjI1 

___» £^j_j-__ jL-_J1 Jjj"-' " jTj-JI _)L_3 ^jjjll ^,hr mm ___> J--*J1 -^J^i JL-CJ t^jJI 

^jJI ___> Jjj " i ii jTj-SJI ^L-i-jlj it_jjL_s_M _ru £lj}JJ *L_» ** j <3 kjj ^jJI 
lj_$J _,<_ -gjKJI £>L_JI jL_i _-JjJj iU^iij _-JI Lpjjj j_^1j t_J_JI ^ jJijj^o 

4_-_>l_~ Cj I JLj__juj oLjJt-__> _ys 4 < «i iJa*M Loj J.--C I T jl <■ <1 *H £jj d A ^ r jj_ (j_sji1 
j-a 4 nC j_>4 _ji___LJ1 JL>J Un.it JLflj _jj-J 4JjLSJI »1 C VI j-ilj-J (jltjj I g.j'q 
4jjjII (j_4 4 g.jl i ii 4_a- I j jtl i_fl L-_> lj __ < _> ji I _L_sJ j-a 4j1 <^U JLjSJI L^L_>. 
4_-jjjil L}L>J1 q\ 4J jrLjj _lu_- ± c_iL___t1 Ja£ ___< W-^jjj L}L>J1 _L_Jj i4_iLu-II 
I j_gJ Lulj ljL>_il Jju I ju_j tjLc-Jl JjjJllu Jj-J1 jy 3 |»jJI 4 jam 4-iLg.tJ ^-j-_J 
4_j_vjAjtJ1 j*-u_J1 <?i_t> JLuajjj £jj 4_J ^Ju jl J-tJ CjLtiicu _JLl_> j t ____>jil _yi 
.jijjll Jl£ ,> L^UJl £-1 >l _Jj 4*UJI jjj SbL-dl JL,SJl Lj>Li Ji-b _JJ 

l--_*lll*lj*f-* 

-J__>.jJ! __J1 _j_*1 <(J,J-_- J - L u i \ ijj— AJ CjL-JjII (j_-l ______>.| JJ-L (__-! 

_jrt__>.l_Jl (j-a 4_Cj_vJfc_c C-C.I U" (iil Y * * * ^L_ _____ i Cj Lj jI l 4_>-1j_>. ( j_>L___l_-l 

(j-aj-JI djj_7t_JI j-ij-4 i><s Marina Cavazzana-Calvo 3jj_JijJI 3j>L__j ( .u j__JI 

(___^L_Jl __£.L_I1 jjjJI (J-3J-4J p-ul _)Jj-jJl-i_ (j-JjU 4_*Jl__« (j-iJjL ___! 4 rr ts\\\ 

^Ja 5j_ iio -j-^>-j l$ j -yj _5-J1 (Severe Combined Immunodeficiency -XI) 
JJ_-c jj^j 4JL_- (j____ t (X) (j-j-l i j;j___'l (____jj__Jl ____. ">_j_>-jll cjIjjjI! _$j_>-! 
_jU__tj (j^jLii _-»L_V1 L4 ( 4jLu3!>L! (jj_-aj-* " j-Ln jj-£jJ1 cLu Vl _jL_j 4_jjl! ___ 

(___J1 (j_s1j_a_ r 1 CjjIjj J--4J J_-iL_-j jj__JlI1 (j^jLljI (j_a /0 * ^\ 4J_jjjJj (j__jJLl 

4_i j-c_*-« JLj_il (jL_i I Il^Jj i( ) X ^<-_j J-LiJI ^ (j__il l _ju___J1 __]__ L^3l 

(j-a Jjj-il j^-jj ^--i 4_-cI«J1 CjjL>JL! j^.ilil (___ _Aj__uj ^j^>- (__jJ1 4_ i "JjLJI __ca_J1 
J__p. 4j_1jjJ| 4^-1 j_>J1 JU* ^ ^ni^ J*_i Jjl juu (H ^jJLI) Y • • • f l__ 

JL_L_1_ (J_3J-4J (jruL___4 (J* UUT ^UtTl ^LitJ __Jl 4. <l J (u 4jJJ_« JL_W-I (jj<S I J q** 

(___J jjj__lllj j-jLc-JL CjI JU (j^i-JoJI (j^jj ^Lie-JI L^L>. (jl ^jJ jruj Jl_ J i4_____i 

c_cj__-j i cj L-ijj..j. c\\ I j ^jj!j_>JI ^_>-L^j (ji ( n" (__-Jl L^L>JI 4_l*>L_u _j U>" 


^a^uaJI jjuoaJI 


JJlc <j1 ^jj____JL-i ^3 1jj_$J_>l Ju&j t jg lrtM I JuLc ^njU ^JI L-jjJj (*>^ 
JL_____M t ir jj_j>.jJll 4 i.i JJuJI ^l Ji^ jl tjhlnUH J___c £-iujl J-_3 4-j___LX1 
<_-3j .^JbL^L-i. 4_jjIjjJI 3j nUtl _>j__>-j j-JuJ -> J .j.-w 4__*-j___j ^.-JLa-TtJ <jJ jJI 
(^j-B « 4_jl_j_j__J 1 ») 4J_s__>a C_ij_-__j 4_jjIjjJ1 4__>JLt_i1 JLst_« (jJ-aL-Jl __>j_-b 3LjxL-__-i 

^j_aJl) ^jJI JU_oS?UV> jL-^Ioj^^ lj^i-.(rV t ^ > JL1) Y-Y r L*JI 
Marina Cavazzana-Calvo 5jj m.^jj-JI r.Ilr I jl__j « jLLj-c-JLj ^u_>JI £>L_JI 

_Aj}Lajj ^ o"n _-J->- i jjj___.^| JL_L__» _*l ^io^ ^i-T. c __u_>Jl ^MjJI c__i_3 j"n <i L^jl 
.(^Loa J_C i m ) Ji___Jl l_iL__>1 _£jJl j-_->j_-_J1 (, . j i (i 4_3j___-i jj- 4 



_____vi J-.--JJ .scid xi ^j^<j_-j--u_a.i -jl_^V4JUL-J! 3j-->--^ ji*j:(\r) js___ji 

^__- j ol! 4JUL>JI j_j_c _----Vt L»i *bj___. 4 V-> rr'i \ $\ vb ^yaj SjJIjj ^j-cJLi 4JLsL>J1 
<^__»j1L <_j\ >nll j__ jJI Lsi £;___ £-J>«J f«-dLuJI j_£jJI Ji-<uj 4_£j-__-« SjJIjj J_L_<_-iJ. 
Jj-»JI r (cij ^j-4-U -U-aLJI ^Sri 0* Ij-SLAj ijj____Vl -ujiLj dJ j__-j»_L__ 
^ <(__JL_JI Jj--*J1 _-_* o (c>_4jj_SaJI)jj-S_-JI *LLjSm j-4 4j jjj ___ j-^ ^L-JI 
J._l— -*»t1 ^ Y (oiij _-----*l) 4jL_i_a_LI Ajjjil ^j-jj j-.n(Ciijyt 1_4jLL J-* */o. 0? U_->- 
lJ^LJIb J^jtr JjJL_a_> c_JJ_Jj u^j-11 Oj-d^ -* j^Jj (--JL-Jl 


7rM*J 4.j m-»J| 4_-1 jj>Jl ^l JlJ_L_1 ^jL^iL» j-l— u j_>. I JLls l_L___j 

3 j .i U >.j (TA £___>.jJll) <i.l«JI < J_L_ t 4j m. <i ;TI (j__lj_»Vl 

tjj-— ' 4jjj-l1 -»_U_j i_£j__j_M ^ < n <,l>J 1 u t i < T 1 3_jj_>.j_x 4_3jj_4 ^^ii 

^ 3j ^UTI .-j_*-jj Monoamine oxidase A «*jj-»Vl _L_>I <j_, 4_jj a 

_jj_4j__> _£j_1a_ujG ___£! J->j J i n _£jJ1 ^<uj__M _)1_L__ ^j-Jj JJ-J ^LojJI J->*l-l 

-ilj-tl __U__j l_j1 j L___ol <j\ l_ajj aJ,1 ^ j iSerotoninj Noradrenaline 

JL_4__Li ^Lj — _U -j^> V m.iI ^—Jl ^jj—J "' _L~jJI <__ 4__uj^j^JI 

4 j.Lj ^J I 4_>-1j_*J1 ^j-jjJo j— — 3j___JI 7i__J__i (jl__- 1j____j i4_i <3lj_vj 

_j-_a £-j_JJ1 I Jt — _> (jl £t L» jJoj (4 1« i i L- __Jl _^___-_J 1 i V j *j __j__ 

4 „gJU r ____ 1__jJ__ IjIl-tw c___L__oj 4__>L>- 4 j ,, ^ 4_J J_)____/_M 

_J*_M >Jl jrt * \ ^\ — «1 1 4 ____j Jj_j-i n -__<____>JLl _)l — — j ioj j < m <*n 

jL___«__j .3 j j 1 U t, 1 4_jj S t T| ^j__ <j__l 1j >Lc .3 j *1j_>.)M 

L_j t j_j__>JLl __1_ 4 <a_L— _j _3___u _j1 J j_( 3j_« _- !f 4 ■ >■ <_,*) _____L_T1 

I i j ,<3 > Jjj — (jl — __jyi J— -> : 4 mi i*n — j UjT cj?JJ — ^l Jlj 11 JJ-*J 

1 j < ft>j $4 — <i_)j_>JLS' J <i r ^—Jl 4_j ^J»j_j 4 _>L__ 4__j_J_j L i_ Ijj 

L_l j_ui_J Jl >JL1 -r 'ni ii„ _/_M 4 m. j t't _£ j_J1 ____<jJL_1 jj L_J 1 ^L- 

Jlj _-*_ T l -i-»-^. ___3j tOl t o" -r ^IT 3 Jl_jL_J1 ^ j aL-JLI ^ B 4____lj 

___£ L_j__i__ I 1 «r.j-i-oj— q £__»____»! j i _j _'! p UT1 4 — ajl_j I « o!— - 

Jl >-jj 4 _-l___Jlj o"i>.*_ > 1 (. \ olr j 4 <__M-—1 1 (j—o-i jlj >J1 3 J)l « 

(jjj _>^ 4J_jjl_ 3j_L_J j q " , i , .l , „ j1j_>J1 1 j—A j\ ^j-_l 1 (j_,j ^jjjJI 
<3j3 L_>J! jj p 1 L__>j t4 __J( 4j1 >.)M «slUr.l _-J_ 3jj___Jl 

I ^ tUrtj <_--J 1 — L_ ^jyl £j—-u I _JJ-_ J_£) ^ 1 1.1 \ \ ^ I j_J__ J ___J 1 Cj 1 jJoJkJ L_ 

. 4_J 1 jj j 4_*j_A LLa ___5 £_^5_>Jk 1 

^l j_oVl _>_jlj 4_>JL_c L4J ^SUj ^l 4___jjJ_1 _-__ j_>-^l JLAil 

l__1 -jL __j JjJl_s_jj iCjL-jjJLl J o r ____ j__uL_JI 4_JjL___, ___* 

(jj-C-J (jjr-JI CjLijjJLI (j_v jlj U_ 1 — __iT __j! ___Lj1 J___JJ ^^yJj—*. J I J fll__ 

^hi o (__ —JJL—tJ jJLf> i I flUl mi\ £ J_>1j___l (j-c L->_)Lj ij^jJLl 


igO$juc*}\ j__u_ll 


3l «1 -t a 1, 1 Ol — JjjW ^j-a *_J Jol — t__l J — J j_) C( J — 3- i jl — Uj _JI _J*_M >- 

j « j. "i <t L_i jj_^J jVI lO Oncogene jLL j _J1 _j1 jjj <s 

jJ-JI :Gene Expression) 4_jj jj*"t1 4_J_jjJL1 3j jls <____ j_o llil 4 njjJa 
3jL_)j LL_l_-J 4 .j . ;_i ,-^J 1 4_j>JL*JL1 cij a < ,, , \ U"< j jLs-j . (> n jj. * J II 

jjjSo jLUj mJl L-.-I x» -__?L_>Jl (j-o-*J jj__J <±j ,j> 4_JjjJ1 Jol — i_J 

_Ja *—jJ 4 -->■ j ."< i <_J .1 -r-j 1 jut» j 1 1 g I <n ,f. j-_ 4_jjJ, 1 t, _t 6 jj j_C I >u L_ 

jl jLUj> ,-i.i-U 4__-jUL1 _j _j jjt _>t „<j .l-,11 -IiLjjjJlI (.. < j ,.<^>" (_7-J^ Jlil j __L_J 1 

j_. i____i1j-ij ^ciC^t-u cjLjjjII ^ £j-Jt I j__j tTumor Suppressor Genes 

CjIjI i_jj U «j __Ji j d.j _£j 1 =*J 1 ^\ _i oj_M 4 jJL C j___ 

■ V <i <r j <jrt->-j t^i.i u _u j-C (, a °\ jJJJ 4_JL_1J Sj-JuL->3 j j r j I 5j — __L__>i 
i____-jj jj-i j-4 ^ji SkTij *> -t < j 4_jJ_>J1 jL__ 4 a fl U CjLjjjJLI c_1_j 4_J_>J 1 
jjj j <>>jl _jLjjjJ1 oJ-^Jj * 4_u LL j-—J I j»ljJ-JI (l>i5- — cr^l _»-*>_ J-^JJ 
CJjJLt __!! j_£_jJ j ! ^jUj — _oJ <__<_<__>- 1 4_jJ_>J I _*Lj-,-a_j ^___*JLlt ____ j -i . i .*S 

jLs ^.JL-JLj tProgrammed Cell Death (Apoptosis) L}L___iJ ^_oj <U 

4_j t_jl nVi j_J1 JJ-JeJJ ^->Li-_>J 4_JjLt-o ^Juc. jVl j-iCj_J vLJ_J 1 J^-w 

jG-^rJ, I i <g 1 o w.j j " t diLjjjJLl t>j_^J 3L_>J1 5 j L_1 ^—J j jJj cjLjjJi dj__t 

1 1 jM-=-LI ^j-JLi JIjjJI 4 jU r 4_jJ_1j__aj 4_i L>JI j__jI_o 4__jJa1j_*j 

4 >J LjJL i ^ — «JLc j^__Tj_jo j_A j „„5>l ^^-J. t__Vji„-Tt .a 5_i — c j"_?l ^j — >oj 

4_?r. q"J i ,g „Q U » ai ___9 ^jJu ^—-J i ^.i u „tf ."("J I jl ^ — >J 1 J 4__JjJ1 t_J L_j U_>j___u 

tp53 3l <!„-<, atl j Uj ni"!! 4 . t.*tU1 4_JjjJ1 ^ Oj nU j! J_L>. -_jJL->J 

__-_ 3 Jj >-jJ1 3 lloj uujt jlj U j — o £ __Jj J, _3 CjIj aJoJI oly Aj 

JL>o} 4JjL__^<u 4__>JL-Jll Ljj^-Jj (tS -—^jJU) j^L_^__-_JI jlj^i-j- 

j_jj_U jy—C 4 j *>j-Uj (,ii Tl l jM >J1 __I1 p53 4__jjjJL 4. o .j .i ui 4-_r mi*i 

<___$__ 4 „<i j 1 < \ 1 4_jjjJLI D jui J j_>- J ,\ < r j t4 ? j » a 3jl a 3--— 1 ~J 

t 4_jJiJ_j mtl 4__JL>J| 31 jj J-i-L jj__>.jH « I ,,j ♦ J» Jl (___!_ -5 4 J T( . n 

L!yL_>J1 ^-l __J_il ^_Lo (____ J*i <t *it1 ji " , ».U 1 § 1 q » i ^ j__J__o LbjJLcj 

75-0 j. 1 1 1 Cjj-J I 4 j j o r - Jj__>-jJI L^J J__ I 111 c-j 4-_JLJoj intl 

.( \ 0 j > £ er^J L>K '^tl -L&Lii) 



*6.fl in-aJlg pJbJI qu CjLjjjoJI <__b 


-__■ , \ ,>. " t u J I 4, J-.l>J I 4_>JL_j-XI 4j__jj___> <jl , ,,TI i 


4jj^1I 4-ftL iob ^__j) LjjI^j 4_j____U L*>L_>Jl ^ya £^_ £jj ^L«jJl jLLa^. 

4_____ju 4^11 £_____. ^__cj l_j____jj ^Lo ^ (Hsv - tk 

. \ $ \"i jj 4_pL_>j__JI L*}L>J1 __JI JJ-LJ Lj^S Lj___ 

ji MDRl 43j>^j UgJ < ___J1 LM_>Jl ^5_i _>___- l£j_~I _jL__j_ 

^LUi jL~_-_>J1 " " , 4__-___>jJll ___]] IL4 

. L^Jibj 4_i_i LLs j___J I L*}L_>J1 <Ui_>.l_g_<i ,j_« 4 ('C <i > j 4_x__sjj_4_LI 

_jl__ j-— -«j MDRl 4jjj_4 t $ ' t__i_u__>i >~il . <■ ^j ■'3 ^Ijl___l__I ( j^J^__J! L)LI^> 

£---11 jrLj^j__Jl ^^__i_tj i 4_ = oL___j____JI b*>L>J1 _y_- __>L__.jj j >__i__Jl 

_____ 4_L»LL-j __J1 L*>1 _*Jl 3j___l <n <u 43jjJLI __J_L_ 

4j^j VI 4_4^L_5lxu _j q <■ a. ) Lo _>j^__ ^Jlcj 4_ij J^Ll 4jL_- Tl-u*^ 1 I 

. 4j-L_- 3j__tL__ j-p_ 1 __-— I 

____3^j ^^___J p53 4_jj^_o L^J _____j_4__>l __tL__^j_j-_ ^ 1 Jl_5____u I _j„.j_i*.l _jLl^> 

. L^_c_ jl 4_JLL_j___JI Lj*>L_>JI 

Antisense KRAS 4jj>~ L^J oij <^i __■__. jj___i ^1-i___l_J __. ^JI j __-_>_ 
_J_a.p __JJ ^jJj U_4 KRAS -jjj^II l.j.ju V " <„„ _-__! 

. 4_(J__S^___JI L*>L>Jl ^LSo^ ^L__u_j1 

HLA-B7 JL__jI^ _>j_j_J Liposomes _oL_ ^Ijl^___I jlL>JI jjLL^. 

4___Ll-v 4jj___j __Jl ^gjj" ,„ ___L*lj 4_i_L__j^_-_J1 L*>L_>JI (_JI 
. 4_uLL^__J I _»L*M->- JL__> _>___^JI 


-_^L_d L^_LLc -__-jj-__»%__II i_£j->o Lj-jJt _9jJ-JI j-c 4JL__«Vl Jj-u :(1 i) J____Jl 

j_£_>Ji 4_j^___j $f 4_LU_-j___JI L^_>JJ j___LJI J_L_JI __JL__ , i.»"* 1** jLi_>j-__JI _>J_ j_4 
LAjl ( 7> rb L^JLa _>___Li>_J lj 4_oL_ j__Jf _j^L>JI ______ w__j___-— I _y» jiL^ j J .^ycLUI 

-^jJl ^-jIj^JI JU 1 H r*>L__1 ___i__ ,.l.o ".-*j _;j-^5-"I -JL__i>3 i4_-uj__c L^ _______>. 1 

. _jL-_>J--_J I L. t J -d-J 



uHtjjlt 8*--H JUU Thalassemia ____£_M j*JV 4««MiUri ^ j# 

J_> (Ja^lj __-- 4_ijj_-i -__J! 4__Laj L_J I |^,un\ (j-u LJL- CjLjjil _)__£ J JL_J 

< JL>-1j C---J _-J9 1 _K Jaju V Lj>L_>JI _»_JU_ _jL_ ^ltJJj i^i . n>Jl L}L=- (j-A 4_J_>. 

J-4--JI _u_ 4___3j_j_a UJ-^ £L-jJI L *>__>. (J-wlj i tn mi ilj J-oju _-_J1 _Li_-jjiL__ 

^ _-j>>- JSLIj J^ju ___J1 cjIjjjJLI (j-ssjuj t u <t i>i <j!1 jl^>J1 L*>L>. _j_w1j LJ_» 
^jAxj ___L_Laj tl L>___>. JiJj 1 _U1 <:*-. £jf ^ja Laj -70 jdgJI L^ >• 

L-JJj (jyic JL___4_-J *4 I (t ftj jL->-ljJ1 ~T J.,MliTl ___* 1 J ^ ' "J * J-*-*J (^y-Jl CjujjII 

dju_> i 3 t^k jJI _j^j_Lc. j_/a__t__ CjLJljJJjj »>1 jjI < a\"t V 4 ^-J-Ll _-lJ1 CjLjjil 

SjVj jjJ_ I (jl A r L_a__j_ijj t^iji-^JI jjJ___JI 4_Lv^_o J!M_>- LL_u_u_j _jj-L <--_-* V_jj^JLI 

t 4__l___l1>J I 3j_L_JI J*>L_>. ^jjj <i r CjLl___i 2>j_1_S _)j£L j__>-V1 \ $ « JJ t (jrLl_>JI 

• i>___>JI 3_iVj Jlaj VI -LjIajJI 4_>L_>. Ijuu Vj 
4u___iL_j V! 4*irt jUj (jjSu 0j--1 J-^-^^l (Ji^-jJI ^L-__J1 ^jJI _joj1cj_*Jj_>j 

CjLjj__J1 LjL_>. Jl_>-^_j jAj t^ ( q_>Jl LlVL_>. t ^ _-J1 (j*Lrr <nXjVl J_L» ___b 

.C_j_lpJJj_J1 _y3 4__J_l-> J__»^A-__< £Jjl _)_« (jjSLo L___J_~J _)-GjjJ JjJi *?Jj-Q_>Jl 

^j ,L^}L_J1 

Ct^J-^i 4_iL___J>1 jljl-JI 4_>jL__i 4__t_>-L 4uj->u C_jj_>-1 J_3j 
~t<i rnj L«i-4 t4_il tsy t,1 _j1j_!L_J1 (j_dj__UJ i_£_l_u __-- Jj_>ji1 (Ji->JI ^^L_a__>L eJJli 
(j_4 4_JL>-J 4_<i j,1. t « L|j__l3 l \ $ m 1 g j-fl C__>- j 1 jJ Lo Ijl i(j1j__L__J1 _»J-_b JL__ (jLj 

r ljLi_____-.L 6^1 o^l erJJ ^J (jSJj *(Tisdale i * -^jll) cPbj-' 

1jL_> ^-jLl L-gJ J Tl 1 11 __,_J| ^Llill 4_3j_JL_-l ^ JjJ (__U_)J i j____J1 __J__ CjL1_U_JI ->ju-> 

. JUi-JI __!__, 4_>JL-11 (j_4 ^jjJI 

(Jj_5L_uJI pl J (jioj-ja 4.-i_u >J| 4_>.|j_>JI 4_2jj___j ^-*)L -JJ 4. >-___jJ.1 (j-olj-aS/l (jjsj 

^l ^rJj ....Wl 3_s__-_ ^jib- <__-_- ja" tj LJU- j-i-ljlil ^>LJ1 0! i(Diabetes) 

__J1 (j_Jj_Ul_*_ , | 4jJJjO JL>.j1 tSjJStJi LO> tBj jt 4_CJJj_>. J_>-1 J ___J 1 fl t j 1 1 ,Vi ^UJ 

^j____-_uj t^jjA-.o jJLjs iU.uij ___) julS-JLj Lj- T l-LJLI -r -utnjj tl_j___LJ1 LM->- J-*-L 

4_Lj__1jj 4jj_c (j^uij (_:u_>- 3j_j_i_> CjLl4-L (j-Jj__ujVl ^jOjjj ^*'>- > _/J j___j _M 4_ijj_« 

5jl_J (jjj_C__J1 __j__>jJL 4__JL>. (_;j__tj _9---1 j-* _---J1 cA-j-~-j^1 Ijl_>j * Ljj_i5_J1 (j_a 

f.LJ-Jl _jL_3 cilJjJj t__jU3j_4_J 4 1 i rllTL -Uj_yC j_LC j_ol 1 j__J l jL>-|jJI ^J_JI _^_ Cjlj-C 

jL__j_*1 4 ^-Ttj . Jj____l 4__uj__3 jjC (jjlscjj _;j___uJ1 £}L_J _j^j____>JL1 ^LL-^lj 

^l L__lil L>U ^.JLc Jj,,n^,T1 u^l *U-*J1 4->*_J iCjLa^L ^>LJI 



(^Uj-J-uj^l (j^J t^J-jjj^^, ul| __- J->-JJ _--J1 _)_-lL__J_>_1 jj->- L^>—_~ _____*_ 

_j__- £jj ___s »Lo1tll j\ __j i j^j-i-u-l t_<-^jj ___JI 3, ,<i j\ , n\\ 4_jjjJLl _____ (j; j " ->J j 

^ iWjCUj ___ji 4.K nit i _>^j 'ijp^ * *1lu ^l__ii (j^y uM ^LjSUj ___i lMj>ji 

_)L_) -JJjJj i_j_iL)j__iJ1 (jjO 1 A JLjliJJ 2LcjjjJLl L}L>J1 (j___jj (j_ajjjj ^ ..t_>. (jl ____- 

_ya j--L_J _JL__J i(j__J9jJ1 4 j U r ^ljj jJLLll J_- _____ _)_M j__>j_JJ »1 olttl -J fl > 

t*-LCj) L$JjJ_- _£j_?_j L^L>. _--C 4-jjIjjJI 4jjuJLl^JI ^^jJolJ Jj, i^jkII JjL__J j_i_o__4 
}__- _£j_?ej (jl__* 1 4_tL>Jl Jt J-3 (j_jJI 4_ilu>Jl -c_«IjjJI (___■ j-j-Juj ^L-JI J-JU L^j____j 

tjjS— ■ j___ _£j___l <__Ljjj_- 4__ !___>} jl 1 1 j 3_ij-_*.jJJ oljjjJ»! j__jlj jLj______J 

_)_/Lj__Li LjM_>- _)1 <_-_- 4___i___>j!j ii„,hi in U (j_)L^_™li 4_J_hJI ^-J^LjJ 4jj>Jj___» 
oL_a_jj_Jl ( j--aj 4JoL_jj 4x. jjjJ, 1 LM->JI _-ic __3jjuj _j I ____ 3jJL_Jl LgJ cjijjuail 

_;jJI jl-ljJI jj- l__*_j __LLujj__J1 _j__j * 4__. j)jj\1 1 L^L_>JI -__}Lc ^-ic Sjj-_>.jJll 

(jl__ -JJ jJj i<J <1 Ulll __-_ _-_bj -_j1j_iL__JI I fl jlr __5j_*__J __l!l ~-|j_»_M (jr^ t 1 Jj-ijJ 

(j__3jJI 4_1_____<J J__j ___j___ . 3jJ_r__4 oLLl> jj_j j_~ _M a_u_ jj_-c___4 4__j_*_>s 

LXi__J cj-jjjII -Il^J ___-1j_=v JL________-L iUj 1111 jSLiu __J^Ju--. _;jJ1 ^-cLill 

clju _j__>1 i^tll (jjLJI JSJ L^_cjj _>_-4-ll _>~ _)j_L___ 4_L__ _^L_JLjj iL^-cjj _ljJJ 
L_jju_ax_j 1 4_c jj jJ. I LM_*J1 _____ __ij_A_3 (jj -^jjJ ^LjjkS_lJ1 L^Li- (j^ i^j_>__J1 

(___i £jr __4J__o __JL_JLj (_^Lj_C_J1 (j-- L_>J^>.jj jf l_^j j t i.-j V Lwj jl i4J 4_ajJ___> 

__JI 4_>.Lv ^__ (^-L-jJJ <jj_L _jJ L-jucj i3j__jL-4 t j-Jj__u_ , 1 jljiiL ^j_**t 1 nj ^___>J1 
.(U JS__J1 jJ_J1) j.-IjJI^jjJI^Sjlc olj^aJtjUI ^\ J±\ 

4_>JL_4 4_-l j__ 

^ ." — '^t» 

VI SjJil^-ya ___>J LJ-ltl Lj*>L>- jjjijL-J-SO *_* jj_*. LMi- ____ 3jJL_JI L^J Lujj 4JjU_~ LjM->. 

_,t? lih mi« j-a j___>? (___i ( jjj_j_i_ ! l j lj__| _-__ 3jjL_JI __jj__1I L*M-- 

_Lj->-> L_£J (j-SLo J _-_JI <UdJj Ir> I T miUjJ <<-t*iTI -c-_bjJ tnU^ 4 :( M) JiL__II 

^Uj-»-!- 1 jj_^ ^ 5jj_^j1I LMi*JI j__iu __JI (J__*Vl S^IjlJI Lj>_>.) Li__.t L^Ai- 
__Ui -j_Lj_*JI (jiuu Jl ir- 1" «dI jl ___L__Ij Lj^L>JJ A- L ui- -s JI ^Lmj-JI jLju _ill_ _u_jj 
. _^j___JI ^Iju l_)____1I (j__jjJ,l j_iLj^SLLj ^4 j*3^-LJ I __!_. Lj1v_>JI a j__ jl_;Iu_Lu< 


'(uLiiLaJlg (oJLaJI qjlj C»Li jgjoJI *-__> 


Ji». Jljj Vj A.i ii fn _>__jjJLl ( ^ <j iW) (jr- 4 - J <t**-*"i L_>j_>_i _--J1 <__jVjL>JL1 J_> 
4L_$__u_>JI l_j_-jjJLI 4_>JLt_4 _--q <.-J Lo 11u_j tJ^>-j<Ui 4 1 < n*t ^j-o _>__jJLl 4j|jJ ___} 

^.j <__>, 4-ul «. <»i -ntl L}L_>JI J_^__-jj *(Somatic gene therapy) 4jj,.<(, ,>J1 jl 

l_£iL__JJI l «j_j i L >J1 (j_<a i j J __jj <-i "t'i "1 miLj |<ini ^JI (jj-i— (jylJI L!>l >JI 

__JI 4__iL__VL 4 < « (j^Jj-ll 4_>JL*_a ^-Jl J_Uj ___J| 4-j>JUII Lal . _>!> J _ J 1 J 

^-.-j t (Germ line gene therapy) 4-j-mJaJI l_jI_jjJL1 4\_>JL-a ^^.nj L^jLa 4 L, ,.\ 

-r <l (Mj ^oJ (_-jJ1j ^(^^-oj-Uj (-_.____) 4 j, < .<. '<_> J1 L^L_>Jl 4__>JLi_a _____ j_£Cj_i ___J1 

£j-Jl IjL-b 3jj___>J _-U_J t^JLaJI 4 « 1 <j" MjLftj<_J _)"_1 u ~< 

(jL_3 __JjJj . Ji <?"<(. II JL_>-I _____ L^jjjiao- (JJL-o L_jju V ___JI l-jjI -c "Jl 
-jIjjjJLI 4__>Jl «_o ___jJL_j1 (j\ <.u_>o j jjjla- _____ (j_/l j__j_-_i 4_l <aJL»J I Jj_g_>j| 
4-«jL__J1 4___ljJLl _j-c <^-_jJ l (j-itj » 4 j < (i r/»Jl CjIjjjXL _>_J i n[\ ^ JoC a 4jJl_u_>J1 

i^^Lllll 4_j___l_»JI L}L>J1 ^Ijl_____Lj 4_uIjjJI 4-_>JL_JL1 4___jL-, _-___ LJjj 

(jl ___?=_) l. < _ j ImTI (jl L_U_i _— - ^_z*__5__>-j i I g -I -1, tt,.**( ( dl JlJj_j _)_4 l_1L__> (jL_3 
(jl J__Vl _>_>- _)_a _jL_3 l_U j__Tj t 4____jj_-a £>L_J 3 j-_l j_lll jjJ-JI J_* ^J_it_l___J 

_L___I Ij-aj^j ______ 4 j ,,,'^JI ^L^U. ^ _4__J1 JUJ1 j-Mju-U Ij-JLL-j 

_£l 4_jl__ _p»j__u Ij L_a-ij_j _?l __i_?eJ t___Li^-jr.*J1 ^aJjJI (jU _)jj__jj ^_-J ^L-__u_> I 
____- SjUJ__*J1 4 jjj yl\ d\ u n~\\ V,") i »1 _p»j_AJ ___J1 «-Ij-M ^trit cj , 

L}U__! a^uU^JI 4_>JL*I1 i,,.c.M jl_ t-UI jL_-_-Vl _-JI j-u-_ 4j^____J1 lm_>ji 

4L__j_L_JI _• j-A ^-|j, V.j ( (d ^uj _)f _)_o f_4_3j_>-J t 4LajL_J1 Jl j ^ _/1 _-i_- 4_jjj___JI 

^_jL__ _>-, 4_j_JI ^gjj J.MI L—4J ^gj , Ul , J I _>(( >J 1 

.(H ^jJLl) L^(j^l(jSLcj V 

_y_Jl l-j j-j-jJI j _)__.|j— «-/l 4 , j _* j_j _>_! j_b 4 m___j ^j__au _J jJl J1 j -< <i T Ij 

L_JL___J '$4,-UJ-_»Jl 4_>-lj_->J l Jjj U l L^__*.3L-_ < ^J-JJ ___J1 J _)L__J^1 ( (J (r-t" 

_>_-lj_-i"_ f 1j ^-jJI _>-=»1j-<ilj (jL__j__-Ji__ Bj j U VJ 1 _ > __lj_~i_ , l (jl (j-Lc j-L ^L-ui 

jj_u Li__j . 4_jj l jjJ 1 _ijJ__JL i >JLt-<5 l_-_5cj ij-jji-T L_^_j__-j ^JLaJlj 4 j\*i »TI 
L-]Lr,.-Cc-B a jjJu Cr-p- l-j L», ^-1>JL I L^jJ} Jjj "1 Lii ___J1 4_JL>J| _yC j__v.| Jl j__u 
Lj ^_j t4_L__l <i"i-w VI l_jI_Sj4__TI ___ L_Uj ^-u-J 4 jnj^ _>__J i^j-alj-o^l _y<j 4_jJL- 
^l U*; ( n\ 1 jj : JjL__- JLluj jl_9j .LiLtjJ i ^ r 1 r U<^l l__-_j ___Jl jjj__>JI _.__ 
_>__ jJLl (j-4 ^j-j _jL juJJ-_ i_/_M 3jj__^jJLI _>__Ij_o*_ ? 1 J_" (jjjlju (jl j_^___j>JL1 


<___!} ^j-Jj 5^1 , ,, iVI j_*__ 4JL__J ^ _____ _y» 4uL_JI Jaj Sj_J__J| cjj-^-luu 

(_-tlj 4__~jj___a _j nj **< 1 ,1 4 \% , „ _M _yj 4_j__L jjJI ->_Aj-> (jl ^^gJ JuJI (j-<aj *5_£JL~ _£] 

5 . . . 5J-5 jUT 

fO.U-II (jl < ^L___0 i JJ „_a "l q <4__ JU _y_j_U L__Jj-_*_ _JL_56J (j? J__ J__4_M 
. c 1 j____J I a\jS\ (j-C. C'"> M _) I _)_4 _ > JU_9 i jJL>JI (J jJ j_J_jJ_J (__-_- lj_L_ (jjSLj-uti 
Cj l_j jj_a (jjl_$_3ej I_)_j1 (j^_a_Ju l__j__u _)^ ^ fj i_j|jlj-_4___11 (j_a ^ljjJI L-l__-q-.i_a 
^i__5fc_u ^1*J1 £j— — JL9j <_^ j>Jl (j-»*"*; ^-Oe-JI j_a I l_JL__j i_>j-___j jjjjJI (jj_IL 

<jt (j-U_ J^- t ^(jbVlj ^ L_>_xJl -_L-jj^j ^__5e_JI 4_iL__ L__ul _JL__j 4 Mjl_ 4__ 
(j_Lftj jl_ Laj LL____JI _»j__ (jj__i__ J4-S )S4LoL_b (jji^ *i T j____J( __!_____> Jjuu 
(J_L__ L_jJ_ -A.i ,<__*? _JJ_ (jf jj____j H4__>-j_4-___aj i(j_/Lj___JL> **v_jL*_a <? jlc 

♦ LjjljJ (JjJ J__U (. _JJ_ 4-lu-L^.L-U ^jjl -_4__>J.1 

t_t>__f * *^t j*Jf ^fj*_t 

2LJ_1 4J £____) fJ (j_Jj t^_jj__ _>_<jj j_U 4_u1jjJI _)_>lj_a_M jL___V! l_Sj__ Jl_J 

_)jj_ -LJI ^L___l__1 jl_j i(j_*>l__ _j1jJL__j j_U V] j__-I __1| J j^. _j_« Lgu _J_____j _-_11 
Lr*bj u-^j- 4 0 ♦ ♦ • (j-4 j>__t 4_jj_vj < *ijl<r>*it ^lj 7i\\ Johns Hopkins 4___Lx ___ 

£__Sj_a ____. <j__>lj__4_M _»___> _-_^-> »1 o < < 1 T j<i *n 4_j_— 9 1jju_3JJ t(j L__iV1 _______ 

3 jJ_l jltl ^ji--*! __LjL_U (j-__J _-11 4_.L_oVLi .-LJ,L_!I __jj__V1 4< imi _-_ _>_>_*- 
4_j___i]L) __JL_w _;jJI Jjialll _ya ^jJI cr^J ^ ^ U^-^J-»') U^J^ 4 J-^ U 11 

(j_« (j_"l __!} j-Loi-JI (j K «i*ij ^J t 4jj|jjJI ( j__lj_ja_ , 1 L4-1 J___J ___J1 4j__j__| ^_i __J1 

(j_4J . I ijAlim" f_ (-iJI 4_JjljjJI L j__lj_4_'1 *_J_4— >«■ (j_- 4jjJ__JLl -__JjI1 JLJ___*_ 
4_ftJjt Lol i_,_ljj _)_3J__~ <-__!_' 4 1 ,1 < <i 1 1 __ljjjj,l (j^_LJUJ JuJl_>o 4_j 1 -__>1jJ1 

LJjL. lu\ Jj_J1 _>__<u l_-___j «L^-c 4jjj__JLI ___ijji1 __4j_u ,<J_3 ( _;jjx_ , l L_i_ T _ t 1 

I pltaa L-l-U Ji- Ju _^ jJLj _JJ_ 4_l___3 _y__<uj *4_LjjI_5 jJljJ _y_JI Jjjlnll 4j1 Ju ^-jS 
1 j_ _ ___ (j^Jjal_JI _)_4 1jL_f (jLfl j_a VI 4_L_i_- ___j , ^j___J1 _)_4 j^>j <^>.i 4J I Ju J_Sj 
JL_-I V (jSJj <4_uj_^ 4jI_$-J 4j (jj<"< ^IUU (j-JJI 1 JL_ (j! ___9 ljLjj _ t JL>J1 
JJjJLI (jj^- J-*"^ (_r- J--J_-_» _5_a_Jl 1 j-_ _>>a --jj_>J1 JLju Lul I n nj ^oJUj ^-La 
J_*u _jf Jj_fl 4_JjI_ L_jj_9 jJ_j_j (jl 4_uL__j _M ___!___ (jr__Lj J__j k 4jj_t___ j___ 1 4Jua 
J___u _4__>JUj» j_LaV 4 u„;IL) 1 j___j *4jj|jjJ1 ^l j_j»VLj 4-_.lt" tl jL_lVl ^_j_4_v 


'___jL_c%Jlg plstll qjj _J-5j_j_JI ___b 


^L_____VI g-1 U" i»l l_4__' * L4JI (^1^*1 mlj L^Jua ___L$_J1 (j^l-y "<T1 jl J1__J_j -cj___-__ 
l_|j___! j mi jll _>_c j <n-v ^jJI <j_3jJL1 I J-__ i j_____j _£jj__>JI _>_-j- « o-* o^'* "Tl 

jj __l_- i JL__JJ j1 (j 0 < r~> J jj\ ^J U"l. i nj V 1 J___ I _)L_i L-aj a f,J .JJ____J j£> _JJ-_J 
_jJ 4jT i LJU- _4_3 j-ju __-Jl 4_plj^Jl <j__1 j__a _l »--uq> Jl _jL_*_yi gjl t-i"* Mil 

(j__>1j_A_1 £»___ ______ Jl "i o ^J ._£_♦ mi jTI ^JjLjJI L^__3j-JU 3 JuJ_>- (j__lj__ijl j_4_-u 

j-Lt ___3 _^l__-4 J-C uu j^lo _; jJI (jjLj _1) ui «r^U 4__,L_JLl ju*___- _>_-j--j 3juj__>JI 

_)_-j__a J I « _>~ j L__ )) _-.ft_i.uj Ju J_>- _>_3j_ja _>__ < n t Ll Ju 4l_J_3 j_^__L I J-Laj . 

.Y* *Y ^L_J1 4jIju ___ _n___J1 ___< < h ,Vi <1 _;jjl _.U<>; II j j r _;jjjJ1 __j_4_J_1 

4____ __JI^__ 4_>L__>1j ^JLjJI ___ ^ajh Y * * _j_o jj&\ 3L_j __J1 _j _ I __!_>■ _;_l jlsj 

« j-_j_L)L_->> 4_Jj_o ___ » 1 olr > MU" mi ! jJ_J i(Y * * X jjLo j <j m i _j UL__*.l) u__T 

4_C_____ ______ Lfcjj____i t _)l_*j__JJ ( . i mi 1,1 (j-ojj j ^ 1 T 4_jj1jjJI 3j_______JI J__ 4jjl____ 1 

-JL*_ __IjL___-1 jIjlc.1 4_JLL_J1 cjI j__l>J1 ^_j__-_>J __i, n _____ 4_JLL_JI ojj__j)/I 

4_J__1jjJl 0j£! uJI -LLSj .4 iii iM ___J1 4_J VI ^__ 4JjL-_-« ^CJ _y»J ^_>->jJ11 (j^ij,^., mi"T 
_>-jj. <i T 1 1 j___ _)___» Ijj La 4__j_t_~> ^LJjJJ _ujj l__j__u _)_sj_4_J >_<j ,i.>JI _)_j jj__j_sJJ 

(j__Lo___ ___J I JuJL>J1 _)^/jj_i_J1 jjj__j 4_JT 4_3j_t_4 dJJ j_>^ t_Tj_>.l __L__J j )_l3 4 — j__j 

. 4_>.^__ _jLj_LoJj _>_jjJLI __jJl>. 4_JI _)_o ^LJL-Jl 

jj_*j _)L__jV1 1 1 1 j ( r>1 ___T1 4-jjIjjJI (J-oIj-j. .'l -_j_4->- _)T __1__ ? L*J__J1 _) n "1 j 

£_L_2___>1 JL_J i^J__j_>Jl (., fj m"l (jy-J1 L-llj J «"II jl _-L-J mi"T1 __TI Jj _* I 1 ^ J l mi 

J1*jj ____j i(i rtjj-j-JI jJ-ul) Mutations __1j__L_JLi __lj_jj_J1 -»j__ 4j <i n. __L_ 

c___u___j) Ijj j_u_J 1 1 j__b _)j_-o J—ij t|*j ij> 1T 4>lj_i_j_JI 4 j\JI <,yj _**>J Juju _y_- 

_)jSu _)L_L_~_'1 r^U* _ ___ Jl__>Jl ____ \__V_> jl i^JI J -vJl ___ 4 « Milj 4---1 mi A 

. (jLJJLl ^lj-^-l '--->- 1j 4_<_j___v ___ J_L*j Uj_>- < ij irtj) j_______J1 ___-bL___ 

^_*-___J Li i.iiLlU _^ _)1 MitVI 4_S__-U_» _-_C __1j____J1 ->JL_b J_-JJ_J _)j Jj_-J1 L_i_5_JJ 

_)_, 4_J_>- J_T Jj_____»_>. (j_c ^L-__ 4j>uL. (jjSu 1j->- 3jj i^ __1j__L_) l-JJI 4 i5j_al__J1 

_^L__JL1 _)___-____ Vl JL>J1 ____ L-vf> i ______.[ ^ 3.)> 4 ij—' l^-—- ^ ' " ?J1 L^_>. 

_____ _)L___jVI J______j 4JL_>J1 -»j__ ___j i(Down's Syndrome) __JjJ_U1 _>-3j_*j 

djLjJI dj__ J_^ _)__ ^-CjJI _-1r j i^jl uJI _)_:>■», mJLj 4jjL_La 4jjj_-i ^ * * _>__ j___l 
. (j_-lj___ _*1 ___9 j_j__j__* -__3^L_L>. 1 ^-a _)7<j « T1 4J-L4J _-Jjul-JL I _>_3 j_aj c_jL__JL1 _jLfl 
___ t ^j ^U j__lJ-J Jj__>-jJ 4___t_j__j 4jjL_ _)j-u JL_- ___Tl ( j_a1j>___ , l *\ l-JLlAj 


^jOgjgTlJI jj-ulII 


L_-_ r 1 4-j^JJ ^>^J) 4_jj^JLl l_3jj_>. (j-o _L_-lj l_3j__~ (jljJLdJ Jj_*_jj ^j *j *»J1 
^Lj_~J_lJ1 l___Jj (j__j_« (__ <i i ii 1,1 JjL_J1 ^jIojJLI ,___?! CjJljcj La 1_L_bj ((l_3Jj-_>JI 

,j>_u_r J-L^j tj_^jjjVl Oth» j " '**' 'j lS-"-' (Cystic fibrosis) <__JL->j_*J1 

jt (__K <1i Tl JJ_jl_JL _j <i r iij Lo 1 j__j 3jLl_> j-lC 4_jj1jjJ1 CjIj aUTI _><aJU jj_C_j 

j_l-_ j 3___-_U . 3_Lc . ( t m < rT\ ^yjti ((l__jj_jl_JI ji_-jl) Polymorphism p'"j\;j ^jTjj 

^jm _vJl ^t- ■-. (j>a /^O 4_j_-___j j Jl__u Lo (^laLiJLl <?_L_> J^Ljjj) ^jLljskJI (j-o 4JL_fc__JI 

^^_j_*J1 4UuiiTI jl 4JL__JI JLLJLI (.Mirtt <___JI __«_■ 3jL__J1 l_jIj___J1 Ul t (__J_-1 

__lj__L_Tl ^t^* ^ jl__ j__>Jl _j_c*_>Jj) lj-___j ((^j_uj>J1 4_-wl ( ii a jj_>a /.0 j-3-J Jjl-Cuj) 
«1 . j . J» J1 _\-o 4jl__jL_J1 (j^Lill (___• £_u L^j^/ tSjLuo j_lC (JJ-Cj ^j-_->J1 ' ^ 'j ' (__jJ1 
j_!_-LS_ *(Jj->-l (jjJ 4_ol (____ j--*- 1 JLfl 3jL__J1 CjIj olnT1 (j-aAJ <jL_ ^JjJJj , JLl__JI j_j_C 

< m ir>j (^jJI (Hemochromatosis) _£j_<sjJI <jji-J1 <^Iji Lcj j h. 4-jjIjjJI l _ ) i-1j_ J a_ J 1 

__JL__j_>J| (j-uL^-C-LJl l-__l1j _v_- j_4 a i_/ujjjj'_'1 (j>a _j__> _>-._. I 5j, uif J_> _jru _ys 1 Jl>.1j 

(jj-a ^JjJjj -lj^Jijj^I lV I mi Vo jru _yj 1jl>.1j <. m irtj (_$jJ1 (Cystic fibrosis) 

^jJI j_a_3 (j^j-4 Lal . Loj Jjca jj-L Jst-L ^-Jjjj^/I J^-jJ1 £jL>. (j_---jJLl (jJ JL-b jLj___j1 

jj mJlj 4__fljL__aS/1 _jru -___lj J-Lij j., M. " h j , > (Sickle Cell Anemia) <_-_*-_, I 
(Thalassemia) i_fj-3__J1 ^jJI j-1- tj^j-~ -JLl_-j .(1 / o • * (j^j-U -Ujj) o__-_-o)_-j_ , 1 

.< U ( "J^ll (j--UJ^/l JJc_JI ^j-^jj-- 4j____La j__-_- (j^-i ^j-jIjJ J_LliJ j.LuTl-j ^jJI 
l-i|j <iUTI ^int a ^LL^L_>. «I . (j . J« ^l l_)Ij nUTl <?ju4> JL>-j1 ^cjj t nj ^ (j^Jj 
(_-_J1 «I . (j . J» J1 ^-uJ jl l____.L____j 4_j_L_C J^L_>. l_jJl_>_i « 1 . Jl L.U, (___JI 
_/lljL>. ^Lui^J ^j-u-SuJ (jl Jj_3 4_J_kJI (_-!__ (jl L-L-i->. t( _^jL>J1 ^___a__jVI 4_jJji_- ^ i « 
^jjjj 4jLfl « I .(j . j» Jl __________ 4jLj_C. JlIcj ((I .(j . J» J1 (jjo LibljIbcwC l-___.L__j (jl 

1_lCaj .( W J< M.T1 jui>L_-) ^lm n\Vl 4aLj_c ^yc (j^a^JLJI _j_~ jl^l ^-JLc. ^jL____JL 

(__JI L_ijjJ (___j___o 1 U ->JI (jl__ <?J_A l____.L____jJ1 4 jU r J^L>- CjJl_3_J l___-. (_^l (jL_ 

. n fl_-] 4 jUr («uj-I. .(ldI j__J_JI cjjjl>. 4_JV ^---^j-JI J_L_J1) oLlJI L>L>J1 

«I .(j . J» j>t — __j 4_j — L-C (j*jM-J___j__jj i4_j aLl__o 4_9_U (jj-u>_i 1 ^ >L_i « I ._j . J» Jl 

lV° ^>-- jLLo T , X (j-o j_i_;i (4jL_^) jX__uJ 1 ^ j.fl ^Ij C.ULlu J_L-1_J J-*-J 4_-lL>J1 
4 jL r __j_ lJj 1 mijj . 4jj iii jtl 4_jL>J| ^jj_j_>. L^JLo l_oJ|_jj (__jJ1 « I ,j . J» J1 l__jj__v 
JJUu Jj-o-b J_>L-__JI l-_jl_sj JoLl__-!Ij JjjL>J1 (jjo JL_-l>-j j-j-oj-c ^u-L-y dJUt* ^c__u_Jl 
4___j_L_ jj ^t-u-JI 4_Jjo_C J^L>- l_jLcvj3-i*-/1 ^j-I-JJ .L--Lc-ij_j*_?l jl CjLjjjj_J1 ^j-o j-_l-l-' 


ka jiLa.ll 9 (oJbJI qjj dbj^oJI t__b 


,^ m'^ t c ^L____ , l t-^jJJI lJU _-__ < . M.llll jLHI ^ ( .m.LUI ^j-uLt^^l JL_>o} 

l_ LuoL_~ Lojjj! j)L-> <<(j-U_)l)> (jJju Jj&J iA j_b 4J*___j jljJJ l__1j_>JI (jj)£J LaJL_C 

jljJ a . t. (J ^J-Jl L_JL__- ___] <(JrJ_4-)lj)) (jrj-Al _£_Jl T (_ijj_>J1 ^)l) ( J-ul_-_uVI L_J_S_J 

iSju-L>Jl 4l miI > n\\ __lj G l__ij_>J1 JL>.jLi ^jJL____u c_-L_4JjjVl (jL_3 C __j-_>JI ^ ( (■') 

^-C-jJI <_-_-_. <jjLJj i4___jJl J-jL-Jj ,1 iii es <_-_--. 1 <_---- l___jjjjj ^HnTiL) IjlA (Jj-__>cjj 
JL___ol jys Vjuj I fl\<» r jL_L_>- Vl (j-a-»J <_-- ( j_-—?-J C-L-aJjj-M dJLA jL_- L_JJ_) 

>5j nUTI J_____>_ Uaj j->J L__l__-i J_-jjj L^jL_j l-i i mL-J,I <j__L__ J _ f l 



46.XX 



46,XX . 46,XX 


2__l_»_ll ■ ..^'it ,j___^ j . j . j JL! ^ljJI _____L____JI 

46,XY 46,XY 



L^' 

46,XX 


J a>\c J£LJ__5 L^-itil j-41'llhU ^ 1 i uii')Vl i 

_"l $jt> i_i_- J£ <____ ^i.ji^TI jjjJI 
- " 

46,XY 


Lj^L>. J____o :2lJl_j_4___TI j--_-M 4-$->.j j_-> j_____Vl j-jLSo -l__1s- J-1*j :( W) JSL__JI 
^LJLo-aJ itL_>__t_j_j (Yf) > i<aTI JJLaJI > -?u<V» ^^-Juc ^j_l_>_j ^t-lj) lj_____jj__JIj ■ aIU; Tt 
4 j i^t ^tlj (jr>j jtl <___ ajj-s^ll 4.j mii ->itt LjM_>JI ^^-ic lji__j (_£_A_t ( rti^tUt j»l I» 7i'fil\ 
£__4j__' -__H-.j-7tJg £___JI 4 ilor -L-xjj . 1„_jl-i ._. l"l ^-ic J»u_ __-> ^j" V> c^-li 
LaL- L_Ju.-<» Ijjlc ^^_L_h_uui J_S___lt j^__>Jt LjM-*-I hM) jojiJI jl_- L__4 j_u_J_>. 

. Lj.i-.__-> tl j_~> L-JJ-a 


j^Jj - t-_flj_~ ) * * * * * Jj£ (___ 3jL_-l j _j_a __t__5_j JjL_l_>.V1 j-a £jJJI I J— 

t^JJC^I U_UjJ I t—jl 3__r>| j_4 (_£j__~l C-LcJ^jl 4___-__1jJ ^jJ-J f.lt%A-^?l _!_ ^_____C 

«I .M.J» J1 ___ ^JJ-aJ jj-J j-A ^U___-.V1 _>— *J tjrdJJ JL-__ —U J j^ ^__.jJl _jj 

>_* *L__J_M _*_JL__ 4_1_-_J jjL_UJ . ( j__j__tiJ ^L-JI JL_L__J1 J_-J~ jJ <_--»•_} t^ j - M i. U 
J JuC t_ f.i_uL-"<JJ t(j_jL__| j-UjL« 3j__i_l J*t___J Jj/L_»_ jL>.1j L___5__) ^_pt___JJ 4_LL__Jl 

jj__ 4uL_J1 L}L>Jl <_____• ;4_iL>JI -_« ^ ,,u\\ ^ SjjI jJI *____>- Vl 

Oj n<i\\ b>L>Jl _._ 4 mti H 4j-_uj_- *L__-Vl j^Soj 1j_>- 4jLJ_3 ^ U ^ V I 4 , , „'i 
j-4 ju-Tl j»Vl j>-«__. jj^ j_—- __Jj_i_U1 _^j_cj 4JL_>VI 4_j___j Juju }____ tj__ll 

jj r L-JI ^j-OJ-CJ 4_jl L_V1 j I I L__j| j"-J- JL__3j i<_j1 >JV1 C__j j-_*_>jV| 

j! i L_jj_> t I_x_UJJ j^__j jl_Jj ( <_iV| j <i r ^__-a bj—la <-f.<_.l m (Hemophilia) 

Slj-U « I . j ._!))__» 4_ jjl a a _j 1 j____JJ 4 — -—j—C. j Ti—-1 Oj*^- 1 J-^J-^ « I * j • -*» 

.(IY ^l) \ _JI Y 

_t>_te)ut4_ij| 

— jj jl^r 4_-__Z_T_<S 4_4_5-_-_ 4___JJJ _JJjj JL_ ^___>J 1 L^L_w j_a 4_li__. Jf> jj 

« I . j . ._» _-_ jl -L-1 (3_jL__ jj_ j— «j ^j____. _J_wiJ <j _-jJ1 l— 1j— _J1 ^^Lu_»l 

4-a- *i< U L-jL-^ujj-Jl 4__L__j_) j __j LjjjJU _j1j____ j_<i 4___jjJ1 oJ__> _aJ_uj . 4_J_>J1 
4jL__>yi j-~ 4_lL>J1 « I . j . J» 4jLq__- _-___ jL_4_ JjJ j g i _-_J1 (4jjj_~ JS" j_4 

-dJj _j jl_*jj 1 1 _ i m n\ 4_tL>J1 LJ__b (jLiT j_t L"wjL>. c jL_'! ^l ^'/\ 

__J} j____II ___i 4_a__uL___Vl 4 *i ff _t*>j ^j-oLiw _jujj_j J— vjj -v 4_j_a1 u-o 4__3 Ju 
___ ^jJLi_*J1 __3jj_>- _ys l__J-r- L-JLi— (jl_) jIluaJ _)1 JjJ3__4JJ *(( I ._J . J)) J1 4 1 ml > ii 

^cjj-j I jt (j_jjj j_jl__s__j l_i___ij ijl jJVI ^j—k. ^j-iaJ 4jL_ ~_i_x_l_JI 4jI__o j j r. 

4"i<\ (__j__*_L! J_J_L>J1 j>>-jJ1 u— ^ 4 ) — j-iL-^JI ^jj^j o-— 4 (_— J1 3j_--L__4 j->J 
jL_' 1jL__ * JjVl _^jj_Jl j_4 cjjjj (___J1 siL_-jV1 4_t____> _ya Jl_ _Ji (___> 3j_o__jJI 

j_ <rt " ^tl (jrt i ii 1 i_ 11 jja JJU-. (_yCjL_j___ L*JJj JL__t__ 1 j *i j *4 <-___- jVI \'jjt 
(j-y J '_U ^J--2J C'i > . _JjL>J1 jl-jLa (__J1 IjjJ- jj ir> -_JJ (_jLi-Uj_>j) 
_9j_>Jl (__i__ j $ ~*- A j— -VI (j_ J i_ 11 (^Ljj i j__x_jJ1 4_4_v j^a _^i_>L_>J1 l_3j-_>JI 
,*\ m ^ t _J_iL>Jl jL-Lo jno _dJ_u J. t j ujj 4_ut_4 j j r ___: ___- J_--J _JjJ1 
J_>- 1 j-4 ' ^ ■ ■ u_U_ J-uC. 3 <£c_p____J 1 _3j_>J1 J_>. J_J (j\_u_Jl j j i ^ j____-J 


'6sft-iQ-aJlg f-JL~JI Qu Cj LjjojoJI »b 


J-Lj_j 4 ?<____ (<-~-J l-LIjj l_3j_>JI ^-ojL^ ijjLc. JjL__tV1 4_jJU_C ^SL-aJ _)| JrujLaJLI 
i_JJ_J i jLjjlII 4_liC_a __11 m,< J£ _J_JU jl ^ "tl -■ jU r ,-1 $"m1 JUuj <fJ>1_ 

^JUb jj_J_ij (_Jjlj__JI l_jVL_— ___t _Jj__v| ^e_tL__j 4_jLj_j_j ^j__i_J 
^-oJI « t »_J . _» Jl -___--____ 4 jU r ^L-jT ___ 4__oL>. i4_JL>. J£ J__| _ <__ CjIjJI 
J__l (_j_3^JL 4_a__j_u aJJt ^c_JL___J 1 4_lLu_ jJljljj Jl£>j . 4_jJL>JI ^L___ul 4_l1 <ir Jj j i.uj 
. 4J__J_J 4_uj1j___J1 4__LjjJ1 ^ jl_ __<_ JrJ_4__l t>L__jJ^Il 

*Lta_li^tj»i 

f.1 j__u 4_j_>J I __L_)L_JI ^JjjI j-j_<j->- cjLoJLj___JLi 4_L_JjjJLl _>_>1j_~Vl < ^ tt i^" 
jl MiJJtlj jljSo _>_- 3 jJ_> 1 jJJL 1 c jLcjU U _>S-Jj l LjLJ j-l Llj_—>- Lj L__J>J cuL_Tf 

J>SJj i^jJ~Vl __U_l_J1 Jl__ l__Jj_u<5 j__ L*jfl JJ-H t_?l <.J>-1 jJ_C _J_1 j_~Vl ^jl_ 

L,g > t ■ ^" __jJ1 4. _ jjJ-JI £_4 I j__i___i 4jL__uJ_ Ldsjl mi "t\\ 4 <_Jj__ _J jj__u 

4_)Lu_> V! 4__j_J_o _)L_u_'1 3 Lj__— , _U— - ^ ♦ i <_atl _y__>jjl 3jjJ_J_ _jL_u . Cj Lj I j_j_-J I 
__JJ l£J>JJ t£--tl L7*~J 'oJI JJL>J1 _ya £jj L_Ul__g-_> (OL_i_4u__JI _;j "ulu.4 *_ _>_~ 

_;_Jj _jjJI JL>J1 _vj £jj _JL__j t _U__>J1 _^ __JjVl J^-ljil _-_* Jry^- 1 ! ^j- 4 
nnll JL>Jt jjjpt _iJL-_bj i3j___jL_A 3.5_jJI Juu Jn__>Jl Cjj_js __1J 

. 3j__>v i __,ir _jLu__4 j_j__ 4jt_>j jjuj _y-_-. jji i..jyi ___ j_jj _ 


_Ju__JI JJuJI 

jJ__J1 jH__VI 

_,t untl JJ-JI 

^LJjl ^L—u VI 

V 

>U1 

11 

0UJVI 

YA 

L_J_J1 

VA 

J__JI 

ir 

jU_-Jl 

1* 

^yuj^s L>J 1 


_jl <-_>lt1 

1* 

3j_uJI 

0_ 

L_ij^_>J1 

TA 



^-f^.jlM_.tU 

c4_t_) _)_L__i ___J1 4jj_jjJ1 4__-jJLl t t ((M-w 4_UUJ__J1 _>_5lj_-iVl jL___1 4,.i_, a\ ( (ll"c>l 

(3j>VjJ1 juu JjVl £ji ahl\ _;l) 3__jJ1 __-j_l__ _ru jL__j_/l 4j___j c« u> j^ ULa 

_J_5jJLl _J_>1j—_.l ^jJLJuj iS_J_j Y * * j£C <ju 3jL__w|j 4_j1 __>) _)j_____u 4______all J)L__ 



^ogjuaJI jjnall 


__JI _£JjJ Lo^a t(jjjL_j £-l_>Ij J--<-"J 3j__LL- L$jj_> jy 3 l_j! j^tl JaUJI Ju_. _,t j 
JiilnTl JJuj -_-j-> 4_s____»l^ ju-C (jj->-J jl jl t_»J jjM jja j J ' __-j Juu JnUTI ujjj- 
(jL_a j— o t,ll ^jl__j x_a jiCJj i(jL_> _>_>j__-j _;l ______-__■ _j ^jl .n 4jL_>j Sj _jJ1 ______ 

.^ii i^TI (j__>jJ,l £j-»J 4 t j,.,t__> _____ J o "i tj LljIo IJlAj tjj ^IML) I J-lllu (ji-lj-C. .I 
<jl l__x_>- 1 4. "< j <i 4 j_-u_J 4L__j____ jj-J J _____*! * _j__ 4jL___j 4__oLc 3jL_,L___j 

jjyj—*. Jj}_>J1 jlj 4 Ij ___Lu_>Jl JjjU"TI £_-) (j__>jL_-JJ _* ^,. > irtTI (j_3j_XLl 4jL__>VI 

__JI (_£JjJ _-_!! 4_jJLu___JI oLLj__ _1 (j-^-iJ i-_U_ __L-. J 1 "t o *S j , j*__>JI _*J_jj «GjL^j 
.^IjjJI jj-_ JUu Li_l3 __L___- ^oijj^ l_)1 4_t| < nu^j l_)I mtU. t^AtJI ,j__>1j__)l 
J_-1jJ,| ^jja l_JlL>. Ls Ijl I JL> 4_«_ajj_x 4 jt j mtl (j__lj-__*l jLmiY)! 4_l___ jj)-— 
___TI 4-l>. _M jrj_i 4_j_Li___fl (j_.lj_~_M jl mi "ul (jj/jJ LoJ-L-A . Jj4_>J! j_a 4 a.t "i**fU 
1 $ * jl j-JJ (J_j-_>J1 jjfl (-Jj-M 4 **i loJI j_£__u VI ___ _y*-J lU J-L__J C-____4_>-l 

<■ m miTI jj_> ___Lll_J1 (Ji_*JI jl __J1 j j .Tij I jj_j .l__jj_jus ____!_*_* _>oj_-i (_____ (_JjI_-_j 

Lo J. i g.j . tjiUJl jj_L_jJ1 _____ (j-_l>Jl 5j Jl_ j-J--_j (j->L^>.Vl 4 jUr ___ _____ljjJ1 

Jj _'1 ^j-_ui -M ) J_4->J1 _ya 4 \ 7\~iA J_>1j_-i ___3 l_)LIjj_>JI (J_-_jl_) 4__>.| Jj_>— ■ ^cj 
(j__lj-_fl _M ^l jjI j_o L__ jj jj o "il L^Juo 4_jI_XL _>j uuf. j-J-j (j! jr-JJ (J^_>JI j_-i 

(_$jJl jl>J1 ^-Tl 3j____- (jj£_j ^--Jl 4_jjlj___TI cjLL__yi ^ljjf (j__— j _JL__j 4 <_lLl___J! 

(^jJI jjjJI 4_l_4j_| ^__l_. Jjlj 1 jutj i tjj ' ^*' -c_loJjJIj l_j _____>- 4 jl q r _-)JJL>- ^-_4J 

.___>J| (jjlSJI £J[_-^>J {Oj UlTlj (^.pJLjLjJ-JI jjialll _____ ^ji-L>JI 4-Lt 1" 

^Lte_t_1 4i_Jt J____! ^t^i) 

___ l.^.L»_» (__Lt_j 3j--u-> ^ljJ^ _-Jj _r^-*-JI < t <J'^ tj? jJi JJ-*-! ^l Jjl ^tnnn 

jl djLj_> Ji>JI i t-i mjj j_ij i^jj_L>Jl i ^j?. ^___j ___!! 4 j t j j U 1 1 4-llJI _>_. ^jj_>JI 

JJJ-J1 l_J JL-_J LLp-Ij i^j_j_>J1 L-i-i 'SjJ ___ J>-jG _y_JI Cj! JLjJJjJI JJLC ___3 jL___J 
l (j<jj ___ 4J__1 jJl l_i1jluj__J __tj jUTI JJuJI ____ -L^UJLL __1^ n j iL-Uj jjj 

^JJLJ_>J1 _j-*_U_> __1 J_JJji!l L-i-JJJJ 3____.V 4_3t- J„7u J_L>J1 L_> Jl_*_J (j-LIj i|*J_U->J1 

:___)*?_' L_) CjLIj U iX_ > I j_4 £ji!1 1 ju_ ^j<ft*i" _>-Lcj j .l__jJLq jj_ U 3juLi_o 4__uj____j 

1 JJLC (___- (j__i JSJ (jl L__JJ_J.I (j_4 t l <^>T| _JL*J1 ___3 L-jjj Ui>>lj (J__- 

_;jjj___ JJUtJI 1 JlA jl___J jt 3jLj (jlj il_jL_jLl__J1 (j-4 I J Jl_*_4J Lj t a 

(j! (j_-Uj Llaj . u * j j U J_L__j L^___jLI_>jj ^L_l__JI ____ 4 j1->J1 3jj__ ^jl-. __J1 

:__L Lo __JI *Ll__jI .___jj__J1 JJljlII ___ (Jii-Jl (j-4 £j--1 Iju- ^ i m rt*i 


~X.pjQ-i.il <j [_l_dl _yj C/Uj^oJI i_ib 


(j___i Lg-i-a _jjl_*j ^pJl 4J L>J1 ^-aj * Monosomy jl ^L_-_-Jl ,_;jL_-i »1 

L}L>- ^j-a 4_jL>- J£ ^yB j f_i1 I jjuJI (jl_9 L_-jjjLja j_t> 'LcSj , LjJLj i s> 1 I JL>J 
4_*>_<j <_j*_M 4 rtU\ jj-s 4jjij___* (j Jj> f j (jj-AJ t ,j j_*_j j 1 j 4J___u j_b jjLt—J^?! 

^ I jS_*j t (U Ji____J| r Vi 4_L__JJJ ^j-d L^-lLi Jj__w>J1 aJ (jjj*A__J 

4_Ls Jl>.jj j. (J^uj-LJkjM (jf*-j — — Jl (jl Jjj 1 l _>j) (j^_jL_jo ^Ljjlj-uo 4_lL>J1 __ii 
(jj* _ jjjj-4 jJ>>\ j. iuf (j_j3_v (jin j-tj ^*_M ^jja -iijjjj. j ij^r ^jmjAJ* (jJlj-l-» ^L-I 
Y J_*Jj ^ti ____- _Jj__>-J j_? jJi 4-J>. (jlB t4 j. tttJjJl _jLjjLlj__J1 1 JLC La '(l_iV1 
"_!j tX ^J-JI _H* t i ^ (^lc _; j "i j_j 3 4jjij"_!l LjiL>Jl Lal iX JL~lj * i i^J 
(j-ij-a -JLLi (^t i mll 4_jjL>Vl _jV_>J1 _____ JLUJ_j *(Y) 0 t urJl __lc ^jl>J 
J-Aj 3j_-a JjV -__L__jj _JjJi ^oJLlTI r^Jj) 4-i __j (jjjjj) _p_j_*J __ * i ii j _jUVi t ' j ■ -^j 

(jj_jj i__l_Vl Lj*L>. _.__ (jjjj_>-jii X (jru t i «^ill jl_*J jjl J_- ni J___jjj tTurner 
-46,XX ^j ____>U 4_3j jH Li1 3 __Ji ^ Vju 45,X0 a j. ■ ^l! 4 L, ,^11 

-JJjJj _-Jj^i 4___ij_- __£. L_-**-'' _jj_- ___| _£jjj ^j_*--'1 J-jlj « ■ ifJl J_-l J___ 
u t ii^> _£l ___, 1 i^iri 1 i?Lj4Jw _Jj->_ (j^jjJI OJL- 4^>-j ______ JL~1j tjL__[ J_>-JJ V 

. VV j<_Jj (^J) \ ^_)j CjI j ■ u^i [1 ^jja 


<-jVl ^JJJJ^ ^ f*^J 


jVi 


^iry^iH 4jjL^I 4-U.-0- 



a j ..r.yU b^LiJl^yic tj-Uj^-JI t-i__Jlj JjtV1 1 Ji^Ul j*l ... ^'^yt :(>A) JSL_J1 
lJJ_>o La jL^_>I JiUSJI I J_b _-dj i_ F i_i___JI j___II i nj <n ."i ^l ^ j^jj <Up_UJI 
. j^__VI —jIj - nrtJI vu> ^-Lc ^j-J—— j ( JuJaj i 1 ^_j ( _iu__JI ^JL- ^ 



_,« i ts>\\ jjulII L^-j_3 juju ___J1 4JL»J1 ___-j iTrisomy jf <_-.}-) ^ii^ tu 

4_3__J_U — -JL-TcJ IjLAj (JfUUj|j <-"'■' jj-<3 _ t JU L J » I,. <«Q (jrtJLJjlj 4 ».__l.u __J1 £-__Jj_— J 

JL-JI _____ Ll-* _rj_.Vi.t_a (j-C ___>ji_. 4-1-1 o" <a CjLuu_t__> 4_j^Lj _-ii-. "LJ_>J! <J J_I>- V 
___. C-4-X-V*ii..1 4___I__lll j! 4__u__oj_Jl j_ l_LJ_» l_)Jl_*uj <4<» jlmTl L}L_>J1 ___ 

C.I J » I nMj JL_-I _____ (L^JjS-J ^Lul J_X____>- J-iiiJ 4^_3__0_XJj) _;j__>U C-jL_C ^r,J,rtl"Tl 

_; J-J— >u jf l_ocj 4 ,<v,.lLl,-T1 4_____i]l jI 4_o__-Jj_J1 jf __}jj_»JLl j)-») l-__-_ L____« J_v mm 
4JL>JI aJJb _-_5 j>SU j «((j^nn jy^- '^*; 4__l"i V, a _£_-> Lt-i..^ ^jjj-i^r. j 4j^_j _---_- 
♦ ^ mi-s.I1 L*}L_- j-« 4_lL>. Jf£ ___ jjj mi »Tlj _J_L>J1 __J_j_j__J ! j_~ £e__u __*>_) JL>-jj 

(Down's Syndrome - __Jj — VI I _>^jJLl jf jjL o^J-^ 3 cr* — ^ ^ — <>Jl_- 
4jjj_4 _;j-__j jjj .^..rj j-_r-lj _,» j mTI jl jj_l_-.L_J1 \ n " »jj Mongolism) 

tj;_L>JI __V_l___J1 jyo _yy_it__u j <i 4 c jlnJl 4\_J_>JI j| L*-ij t I JL_>- 4 <i 

l__j jyo <U n 4 j___*____J J J— >-J J-~ • 4 j 1>J1 JajlJ Jj_-j _ 1 £__t__>jJ1 jL_ j_Jj_-t-i »,11 j 
4jjjJLI l__j j_-> l_i*>Lj _-!-" _$j" ,^."lui 4_J_>Jl jL_> t <L Jj.» i 1 1 4_L- ___j . 4_jji,1 

lLLTjJ 4_jL_J,1 _j Lj j jJL I j*___u JJlC £->a l-l-jLjj 4_J_>J1 ___ jrG jjj _;! 4j_a_} jf Lxpj 
J-jjJ tJjjJl jyjUjj_JI 4u_a_i _--_ SjLjj j_ci -i_Lu _K»jJI I JLA jl J n" «J 4JL_ jrUjj_J1 

oLjJI dju_ jfj tjjj «'iitllj _£_L>JI _j»j <rttl ^-ic 3jl_>Ij_i11 cjUjjjJLI _;jl_>-1 ^j-c 

i^LajJI Lj*L_>. jxj _____ (^__Jl ^L___c ^j-Sj JLiij) 1-J.i ii jjju jr-Jjj_-J! __-5 4_j_4_CJI 

jL_i ( rtinSUj .<__i__JI <. M->-( !L 4jL__V! jj_ (jojJ.1 1 j-_ _>->! j_c1 ^a>\ jU dUjJj 
jf juu 4___L__ U_L_ _U_1 (^..-u j__Jj t J_M___JL j^l _JL5t_i aJ 4jjjI1 _JJj 
__iLstjf j-o-i-b _dJ_ jLSj tj)jj mi»TIj jj;jL_>J1 __i_j__oiI 4__jjIjjJ1 Sj^ ____JI c_i_- 

l-ul_j_J 4_-LJ1 4__j__Jll jl ,1 _"l«j C<j >■ i[) ) ^->-j-11 ) _Jj -__JI ^j__u_>JI ^j^___u__fl 

t 4jj jJ 1 LLJ jJI jujLa__J1 4 j1,<v-c J^-uu l_3j__. _>jj ni »Tlj _;jL>J1 __JL_»___J1 

1 Jl_> __J__ ^ L______J 4_jl_>-U ^^L_C 4__jjJ_xj j >*v _a "Jl j)SLqJH j_« -r^ i inim ,LiJt <_" 

^-i .-,(_>. j 3 Jl>.Ij 4j jj-4 4JL>J| dJLA _yi_- JjJ-uJLl j_i l_| 1 <^-l- 4_^Ls-j (^jl-jJLl 

jya ^___j JjMj _4_t_i jl_>jj ___J1 4JL>JI __-_bj t Triploidy jf L _*____JI __J__JI i£ 
_n___j 4-»_l.uj ^l iiin __« 1 1^1 11 jj_JI jf _;f i_y_jjjJLI 4_J_- Sljj ___. (TTxT) __jL-__> J_T 

jl _,» ur» J-l j_- ^_L_U JJjt 1 flj*4 jj-L _Jj->-l l_j _"__>. jf 4JL>J| _«JU_ ( ^ 1 H llj - Ll» J,l,_> 
___J 4^1n) jys j__rL) -t_Jj (Lt 1 ir> j)jj____j 4_y_ _;j_>J _--J1) 4___jjjJ| jf j_b j-__t*f 
4_J__Jl ^ j *■ j ( L»_— — _* jjhJj— — _— J 4j*>Aj _)Ju lj 4_t_aJj_J1 |_&L_uj ^— jl_ laJI — _ jJjlJI <l!L- 



\ 


^U^yi JJLaJI (jj_-j lj_S_Aj _>_j M.r j 4_JLJI 4__l___Jlj ( jj^___c.j 4jM_j _-JjVl 

_^_»o Jl9 _jrU_>JI LjL**__ 4_J__j i Lut-L_^ _jrt_L__j 4 > i,h" 4_*jtlll 4_i__ojJ1 __j_i _l)Liu____J 

4jL_^j _-JJ j, 4t " i nj <jJ _£_L>JI _jL-_ l_JJ jJj ._£__>JI 3L_t_>J |_j^Li l_L_ilj 1_.jl__ 

4___Jj _Jj)__-J1 4jL^j __JJ U_J-»J1 Uj'^ ^i-^ 4— i— 1 1 m *j 1 1 1 1 Cj _.__>■ 1jl__ La _jU->J1 

<j1 ^uojJLI <iVj__ J_J_>-J JLl__j t 3 J _. jJ I (jjo i__j ______ ______ J-jlj Ll-j~u L_fl _)L__lj____ 

^Llcu u *\ <<-> jjuc ^.ic _f^j__*jj JjVl £jJl : L^L>J1 _y» jrj_c_jj _y- oj-- 4 

£j-Jl 1 JJt ^^LuJJ i L-_JJ__> _/_J__jJ 4jL__J _£ JJtJ L*M->J 1 J_vT £jJj [{j\JLij 1j 4_L__ ) 

£jj ^ja Jj&\ qjq _jij-w4 4jl ^JJ SjLiJ tMosaic ^L___ t l____J1 jl <>__*_$JL _-j__>jJt1 _y» 

^j JS-AJI jm.LV) L^UJI^ 





« 1 .<j . J» JJ L-_L 

4__1_>J1 a! 4 __'il 



._j-n.it- 1 4 U i nl^j 4___jjj ^_i__G ^uj < " m _____" L>Jl ^j-c /. __-_! ^uj 
('/ *) * ) _- _ m \\ JJUtll t rt>i>> d '^JJ.' 4 _Ll~ i ~e_i____ f<UJ La-L-T ^UJ 

_____ 1 ^l^.ui" _,__) JaliJ 4-7_-L-_ij 4jjL>> 4 tilri*) 4 U r Jjj 4____jj_JI 7r j a\~\ <<uj L-_ 
l__J___J1 JLi. t___*_.L_>. _>-«*/ VI _-Jlj-> _--■ Jutel iiil _-_A3 i t^W JJljJI 


I -JL__>J1 

v -JL-JI 
c. 4JL-JI 


J^->JI _>_- -LaJ dld _j__.lj_4. ___J _r_L>Jl CJjjj-j -_)*_' L>J I -»_jL_b phta _-_ij .____j____II 
.3j~_jJ1 jl_j 3 J fl __J_A -_)L)Uj^.i.i-.1 j1j_4-_-_ -'l J t 

_j^i_>j| ^\ 1,1*1*1*^1 4 A » r ___3 Jii. J1)Jl_-j i___uj)_J1^ 4<iU*11 ^La_i_1 4 jUf- _Lju : 


Jj 4JLJ1 


4JL>JI _JL__j . ( I ^in 4\_J_>JI ___3 --l j ii 2i*)l 4 id *j _)l _jjj 


_ J1 . 


• 0_-L>J1 _)__J___AJ ^-LC __JI (JJJJJ LiJ-Jli (_j_LLi->J I J- LT -_JLi 7f <1 i n~t _' djjLII 


jjljJI Tetraploidy j^j-j^jj Triploidy ^m.Ijj _v_Jf :( JSL_JI 
.5L->J1 jjj »7> yil V ljVL_»JI _« j__>j ~-___JJI -L-.L <>_--> * 


'Kn i n > 1 1 g pJbUI qjj _J_)j9_JI ___b 


4_x_1J_AJ1 _ljl! __.!____ ^l dM^ t 4_,L_JI 4^L-^JI jljll ^ _Y 

____. ^JLi >f--3 L^J £-J-J1 <_-— 3_j_>.jll _ljll ^ kt o _jl (j^-u JL_J i I -JLL- _ ( 

. J M.^-J I L-tjJ-^J-i-l 

^yait — uJl ^jJL__>. ___ ^JjJj _--JI *— il — i-u jj j M1 ^JjjI (j^* n 4_)[ — _Y 

. ^J_J_>J| L-l-UjJJ J_jLjJ _,_) J-LJJLJ __J! 4jjjp3 __)L__JJ 

j^>ni J_J ____L_J jL^>Jl SjJ- ___<_ J o" t" ___>j :4_alJJI 4__L_JU JaIjjJ jj_ _i 

. JL>JI __)jj_v jj_i 4j_IjjJI l-jjjjlJI J_v>J _-JI L^L>J1 _>- ^___j__Ji ___ ^JJ-J 
_j_____u jl 3jL j, Jj_____ ___ 4___4_Ulj 4u_>jw<dLl oVL>Jl ^___«_~ _jT JL__L_jj 

Lj___*Jl J jU~ J__-!j_4 _yi _OJL-5__c -JL>-j__4 ___■ __J___J ___-__j____J1 JJlJlJI ____ 

CjI jU r <_L_T __jIjJ J-L>J 4__5__l_jj <jj-L j (4 «^jj-JI^ -______]!) 4\jj_LL_J1 

tr L_J_ I ___a ^jLir- J ol _M ^-L--- 1 LjMJkJI __!_. TjJ__ ___JI -_________1 j 

______II j*l m, ~i.l 4 _U r *L_T JL- cjjjl__j __JL___j ___JI __U_ _>-_-_- J-LIjj ,| 

,(1A J<,.ntl) Meiotic Non- Disjunction ■ 

x cr^ 1 i*^ 1 J» 1 *' 

qL-L__-. ____) Vl L>L_- _>a 4_J_-. J£* __J_ j->-jj 4_L_ t JJ_. Jj__ Lj__"_ L__" 

Lj-_>1 Llui <>. LuL._ _ _^_i__a_j L^jL- j_}JJ! Lj*M->- Lol X (_>__>1) _jLjjj1 (~» ^ 

l_1 *_-_jV| L>L_- _)L__ I j-S-Aj * Y (_^lj) 1j->Jj Lj^-^ Lt___i_v LLL__>j X Ij__Ij 

___- _Oj_>.j11 CjLjjjII _ J_C ' (jr-C _£ jjl>_ L$jL_ ijiTjJI L}_-_j C-Jjj- Lo ( 

j 

tL_jL__ Lj__*j I ^*sj i(_)_u_"l o^J— ._—_ jj_>.jj _JJj^) ^j-u-H ____jl>JI ^_i_j___JI j 
j ___. ___ _jl — _____) jl S-Lj ^l _)lj I jj_-__4 (jj-^j (j^ s- 1 ^ *—>LijjJLl jjl__ oj-^ ' 
4_____j ~^J_u (^jJI Jlj i n Tl o^ I-— >L_j 1 4_jJL>J1 3L_- _--- 1 jl r ii jjj-l.i-u —jLjjJII j 

CjLjjJLI JJ_C 1 (_Jj_>o __Aj j— ^Ti__— _)1 4jjIL> _M 4_JL>J I , t ^ j< ; j__ 

SjJijJI L>AJ_ ___ 3jj_*.jll j 

L _I_l_ f | Lj*jA->- _-— L^J-"^' <Jrt J * ." ^ J->- 1 _)l (i"l *- > -J- 4 ) ^J^-JL (j-UJ JL_J ■ 

JL_J Lj-_* jl <L__L_ j-U- _) j__ 4_j1_, 2o j_vjII CjLjjJLI *-J-<ij>- _)1 1) LLaL___ Oj-L 
JL_>.| _)l lxuj i4U.ni ij 4-L_t__ 4_j_jjj_j0 _)j_-___ j__- _ I _.„ ,l ,-t_. T I 1 a\ (((4_-c_jL)) i 

(jLfl |-_ f 1 _>__ l_ijjj_4 oj^j ^-jL-JI __» t„ i^l.TIj L_j_f1 _>_: Ljjjj— « (jj-L (j-Lj______JI 

_)_« (OLill u ; j ,^T 1 JJ-I iLLaLu- (jj <j m i ^jJI __J_i___J1 jA Lj 4__ej____4i ] 


1 j—b _y_S jr\ "i ^kI I ^j-uL^LJl C-JSj j-<3 }Ljl_ OJL> 1 _L_ (_J V! <j>i ^*jLSJ 1 yr\\\ 
J-L__j t__J_^>_ _jLjJ_j_-__JI fUJ-J jl Jlj_j_>o 4_jJU_C (jl 1j_>.j_4 <j-UJ -L__jJ t_]L>JLl 
j <^11 4_j_ jjj£j (^-jli -/I _,_! ^ <.a>Jl LjL> _ya ^___a <_JL_^-_ (_y-^ j i„f.) (JJj n C 
jj-o ^ <-_-*>ifl LjjA_>- /y 5 j_-OH ^_____J1 J_cL_ j j r *_jV1 _>£ __jjjJLl 
_-Jsj t(Y* J_L__)I Jl_>L_-i) ^\ _y: CjjjjJJ j <mll jj- J__L__JI j j r _,t i 
^L-ujI 4_b^__ l^.jlr. ^*j-j (jT-Jl 4_JVI <_5jjl>s /ys ^jjJI __J] eLcJ-Jl _,*£ <Tlj ^J £J3ljJ1 
j^a ^jL-JI _ r JL___J1 jijSu I jUL _gf i«4_L___iJ » jl tf JLt-4_>-) (^gj-?B,j -u _J__1 __ij___J! 
u \ j ><MI jjSLj OjL_>_U _;j_> Vl 4_jJ_*J1 ___ IjLlj ( L» 4-J_> __2 i U hm j j r __j Vl 

$_^___*JLj (j___jJ1j ij*Vl £jA *__Jjjl,l ___jj__JI J_b J____Jl jJlC 



/ \ y > / X / \ 

J-L-J J^jii i <*-J1 JL>I c_l£__! Ijljj _, m.'->J1 jj!_ll1 Jl-jj 
^ nijrll 4jjS-tl 4jjJ_-J| oV>L_Jl j_»j _j_ ^j-C. 


4—___u> i "i[ i - i . ^ 


*4J__~_ j ' * ~ * 1 < ^ 1 1 /\ 


ij?j ~_>Tt __-_YI ^m_>-1 _«jjS_,1 Lj>L_>JM --l__)jj _, UjU>j f«__j :( Y • J_--_U 
.jjJLa (J____J . L"i i"n \\\ j-lL nriJt f*-vj («J . J____6 jo_i j_>]j tJm <„*) J_wlj _,ii ust ^jJLc 


"iJiaiLaJlg f__LaJI qoj CjLjj^oJI ___b 


Lj»-_>- ____l i In mi i j-j-C X ^yA -L^ _»j__wjj _,, 1 1»" j _£jJI £_ju_>jJ1 1j___ _-JLc ^Liuj 
JLjJjJI JrtUlT 4 jtji^tl 4 tj irJI JL)JL_!__J 4-u-dL>Jl aJJh (.\ajir"ii «I Jl__£i _--uVl 
jrJ."». 1 I L^-lS jJjj _--J1 __jVL>J1 i 4___i>L>.j i_-J-ji J' j^j j__> J_-> 4_9j_«_lj 
______v____]1 _*j__£_->. ~-j_-u_»j ^JL-jJ __Ltjj * 4 ____>- JLjJLjo _j_-i <J lU^M _j_Lrt_Tu Vj 

< jl <__!_- LiJJj jliw *jj (ctxJL>JI ___VL_>. _-_. JL>J1 ____. L_«-_Q _-_^jL_>Jl 

<-Lu_.jj 4__J_j J--__» _-J-C jwjjlajj j_^_>Jj 4___/JLC Cou 4__ujj _j^ <i"i.._ J____JJ,I j-fC 

Barr ^JLaJl _-J1 4_i___j jL ^.uh-w 4_t___J1 <? jla ___<u_.__ij 4_J_>J1 31jj j1jl-_j Jj_______j 

4 j i^yjjl __>VL>Jl _>a__J L__ mi ^ L--_jI l_LI_i Jj____ojj *3j_j- Jjl L__Tj (JjjJl 

. d L>U^X Ur _-x__-JI J JLC __j_ i df L_r> ) 1 $ \ 1 1 ii _jj-*_ (_--Jl _jL_uV1 JL-C. 

J__J JL>Jj (jL) J ni-w _j \_- 4_>jJ_jVl 4 jl^Jl J,"< >u 0 1 J j U 11 £____jJl ___» 
^jJ (jL) m-w _jL_3 4_>j-__jlJ1 4_JUJ1 ____ Lal i J_____JJL1 j jf X ^.t j iMI J!Uj 
t(Ja mi < a JH^j) __->>l J X i ._o _-Jlc (_gj **< j_£>jJI L*>^L_-. _j1 t**<j "v £___>j__u 

JSL^JLi j^1__j V LiJJ jJ__ 

4_>ajjLL<i _____ 4_j___5jJI 2JL>J| _jU_ _--J_M 4 jl-- ___3 jL ^ j in^. j_jj___J ^J Ijjj 

_jlii C/ujji jL ^j i ii >. j ^ U j LajlLcj 1 0 , X0 ____ 4jih i«-JI 4tji^1lj Turner jJjjj 

_jL-_ -_ilj_>a __)Mj jI_j ^j i n >. j _Uj LaJUCj IV XXX ^yb 4 j ♦ t t<~i\\ 4 t j i^tl 
Cj_fL_>. ' ^ C i i>>jl _^_Lojj 1A , XXXX _jj______ _j_ajj_-»l t 4_j^Jt_o_j__J I 4_j__a____J1 

.jj£»jJ1 _£jJ X C _JL-__JI _-_c____u 

4 jJ-J 1 J J J t JjoL_>J1 _-_i_J_jL__Jl _yic 3jj__Vji1 OLjjJI __J____jj| _gj ~rjj 

3j_-___>3 4__J__Lo ____ JjJua 3j_dj 4\__L__>L __JJj ^o-uj 4jjjJL1 ! . j . j J 4_u1 j o j_> II 
_£jJ1j (l_4Jj^__i-) 1 _ < (i<i\ _j_c j j 1 1" tL 4jjjJU 3jJl_ J-C _-J1 _^Jj-_B 4ij jJLl _j-4 

L-lK r nl 4__t]_4-__. _jl JJLUJJ . C-J J 1 W> 1 1 _>\JJj__Jl ^Lj-j] _-J-C L^Jjj jL_b ^ JuJU __J-?__Jj 

4jL^_JI __j_ 3_ij_*-ji1 j-jLijji! _j___*j _JLi4__ 4_LoL_> _______J L _-i_i____JI __J_c ____jjjJU 

.__jLSC___V1 4_tlc_C I4L0 1 -u V __-J1 ___-j____-J 4_i_i j-LcJ1 

^.Ja I^Ljtrtlj LjvL>J1 _j-*a-u ___9 ljL-jjII __j__L__il _._. __jjL__JI 4_j,1 <i c 4_>jj _j__.ojj 

_J__9 51 <i r .1 1, 1 J_J___J| -1)LJ ^ljjl _jJ**J tljJ- jjJ _-JI J----J1 _^*-<j-i j-=-Vl Ijj <r> 1 1 

<J.ij____J1 itl ^J-ju jj-o-jj (j-u^l <ilj-_- _jjJ jLJUj <"m >. Calico Cat j_CjJL__ 
_j__ f.\ j— _Jl jjJ (jf L_Uj _^ jj__4.j ic j-__-ij_M _jjJJI J*>Li- ^- j < i Tt _-_J1 4__JL_uj___J1j 

3jj_wjjo I t\^i* 3jL>-lj J_> _jl _$l) X _jj jt ji^tl _____ J/y Jj>. j_« _jr\_ujjja _j__ _________ 1 

_jj__j 4_JL_J1j _-JL_uj_J1 (jjJJl _j-C 4Jjj 1 11 a _jj_-J L*_fc1jL>.1 (_>^ J t « '^ttl JL>.| __lc 


X ^i.t ir> ___Lc <>Lj__- _£j__»_i <Sj j-£jJ1 4JL>. _---9 . _j_-uVl <jj-ll _>j_ -Jjj < n a 

ojJ (jj_L-_- I j-^jj i^yJLSj^jJI (jj--t o^- ^JjJ-^l ^jjJ.1 <_--_ _gj" i n 4_L__ j->1j 
(jjJJI (j__ 4jjj < ti U ^jjjll ____. dLj^L-*- cjj-L^I Ijj LcJ iL_JL__jjjj _>-->jj1 *1j---JI 

Lg. < «-9 (jLii ^--u-M 4JL_>. (_r^J 'U^i^^J -j---! (jj_£-i_<_, *1j--J1 (jjJ (jL_9 t _j____Vl 

J<___ _-JL- j ^trSlniJ _-JL_-J wJI (jjUI _>_. 4jjj__uI1 4jjjll <___<_ ^j"j*_.J-L<< L}L>Jl 

4jjj-,-<iU CjIjjjJJ _---- (_;j-___»_i _--J1 LjL>Jl j_« j_> _M ^,<_i <_ll (j--J i4_JLajjj *__.> 

Jj j - m UJa »L>ni j jll j-S-jJ1 Lol ^Ijjjju £___j J_L_- __Lc. _j ^lyi <,«-fl _j_<_<_ r 1 (jjill _>£. 

4_u_dj 4jjj_*JJj . X ^iun^l j-xC j_>^ 1> _ji_a_> _,l<r Sjjjkja _)jS_i 4_Jl_ ^jjj/j l^ir 
L$_l_1 _jJ--« LMj>JI ___> _j-_u -M (jjUlj _-JL_-j-J1 tjjUI JS Lmi j £_U _-J-J 3Jl>.1j 

(j-aju ___" 4 ta.<"«.j (jj-J J--J _)L______u_ LgJ «g.1 <>i j Ji 4j j jJL 1 )) _JJj (jl <±.<_i_>, ) 4 .U u.a 

.(\\) JS^JI jJ__t .(^iJ_M p____Il ^4j____j j_j_-j LjUJI 



^j__>o (Calico 51 o mU 4U<iTI jJLc ljI rii^ TL _j_jjj_,I pS->%"a lJjll£ Jjup :(YT| J-L_JI 
ij J ~i V> __--- VI LM-~ jl _-*l_j I j_-j _>_£] (jjji j <_> _-~c 4 U <iTI <s j__ b^L> j-a 4_l1> J£ 
_>_S| _,i u<-> _-lc _>LjjL> _j*a _?j" rs.j ^jJI jSjJI IjjLpo <L)jLLa _jLjjj11 _>__- i .i^i^ __JLc 
_>--] ^yit < mtl 3jj_>jXI ljUxj*JI j_4 4j>L111< j^Jjj_JI jl ^jju l<iX--j . JL>lj 

jj£ (j> J-jj <JJJj ojl> j^j tjSaJt Lj^L> ^ 3j^>.jXI 4j-*SJI i <i«<.<r> JjLjuLu/ 

4 ^niUt jL uJJjj 4-ujj»i-C 4-ojjJaj l"uL> J_3 4liiajdl (jiUj >4UrtTI 3L_>. ^J-C Sjj-pjH-a 
LMj> ^ tj> juI J<,i *< jj J-4_j-JI j-c \ n^ij " 1T LbuL-j-.. -kj (^j jJ. ljL1x->JI J-4 4 j qL <<^yi 

u-ojj -1 n_- .-jLjjjil J-5-jJ JU_4^jJ1 I j_& 4 j f*i j ^ 4-____-II 3jJ_4-_» ^-sjjj . ^JjVI 
Jj-jjjj »^___jj__Jl jjUI j_c 4Jjj____tl 4jjj1I ^ylc (_g j " "kj cjVI j_4 j-_5"] L-j-j-ua /^U^rt 

Jl (_-j_j . jj_<-/Vl jj-UI j-c _UjJ_-u_ll 4jjji.l jU__>o (^j-ll |-Sn j_j>Vl i i^TI 
1^4* 4j_-)j_aV! 4jjjXI Lol 4tn<V<T.I 4JjjV| 4jjjXI jjSL. ._U->JI bMiw j-4 4_JI__Jj_jJI 
j_c O ti^jJ ___LJI _-_J> 4jjj _*l 4__jjl1 Jl ^JI j.j i.gjjt i<ibj-uJI J--LJI Lal tjLajJl _>£■ <L___j-L> 
_-JLc 3^jl>J-v4 i4J i^-h.uJ (irj-i-l 4*i.j v 4-L_ ^^-i-U-TI tjj-UI La\ .j-Vl 4jjj_4 ^JL__J J_uJI 
JjiaLL*} ^ Lai tj->T jjJ J5Lu<j ^-*-»j L^jL- J-^-ju jry>j iA j »-i« ,>JI ujl j i> < mTI ju>i 

.__J j >j im i__j_JLJ _J .4_^L__> jj___3 4_J L-tJj-JI^ *|jj-uJl J___JI 
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Stem Cells 4^j_>JI L}L>JI jt Liill L}U- 

L^JjJLAJ jLli-CJ (Sj -- i^yAj*. £j_ (j-A LjLiw <_--<*> ^ 

<_j*0 £1 f^J-J 4 __J £U -l__-jJ1 _-*3j ^L-J _JI llT. 

I ^ (M <*M JuJL_>_ _-!__ 2jJ_J_ (_--$—- J i iiLluI 

^cjIjJI jJjLSLjJI 1 r 3j J _J1 djukj '< ^ M Uj II 

4 rntojJI S__JL_te_- LjLi-. ^.Jj Jj_se_U1 2>jJL_Jlj 
j? i IjjL 1 * V>~°\ _ 4_l^j_ujJ 1 L_jL>- q\ - Lgj-o (j*>__t_>_* 

L^ .(_-->JI (jjl£~J1 ^<<t y (_--- ' ^tL^— - Ij i^ ir 

^j-J-^l ^m. >JI L}L_>. ^j-.a. l? ,.T L__}L_*~j I r<M 

» J j ^ " *! I L_bjjL_Cj jvC _____j___j (jt ^jln" imi 

_____ *Lb l_JJj o^i3 3 <"> j^jJI 3jJl_-__jo L*>L— >- 

4_u__u ^jJcu (_£jJI Jlj_i__J1j . 4_Lul_- 4_t>-jL>- SjLcul 
IjLA ____■ ^jj-U — «J jj_i jJl »1 0 1 «tl j J -e-J J1jL_~J 
4__aj_Jl (_--Aj 3jL>Jj 4_J_>J (j^L-u t *ij^ : jJb JLsJLl 

cjIjI jU U» "\ Jj -r n tjl Zygote 4 -r 5UI 

jX\ U>L_>J1 

j-L__IL Bju-s-jJI 4_ii_-J| dlll! -r o ■ in _^Jl ljL___^1 
jl__K_1 (j-L_- 3jJL_Jl 1 0 Tl<1*j j__fc__J,1 J-C--J1 I Jl^-i 
t 4jj___> j__A^I ^lj ^___J Sj-jljJI ^-JLoJI J-3-jJI Ijla 



-__lj___J,l (^Ij — -_M j<__bl \_<3» 
, jj 4 'it ^ j\-> _>->' \ Lg_v 
4_______J! (^j-al^ «l^ ' 1 1 j 

u__i _u_ ( ___lji a , ,i;n 


ijjoc^aJI jju-sUI 


Lo __ii 4__oL_-j .411 dJUb _)_c 4-t-lj 4_j_BLi, 4jL>J Jl>-^j V ^^_JI ^LiJj 

Julj Sjua-lj 4_iL>. _y3 L-bjj U 1 4-ajjJ_>j ((jL-ujJ^U 4_s____JJ 4_t_a_i_jJl jjJ___j (jit-b 
___JI ^LjJI Lol , 4o_c___-_*_Ul L}L>JI £jj Y ' • j__?l __JJ -rj ^UH 4_lU_C 
Jl___ *jL_JI _-i-- 4___>L>-j tL_jLlj_i_s»Jl _--£. c__j j ^_fc_JI 4_^c_i__ 1 3 j I r. Jj_____*Jl ^uj 
^J__jl_- UrJ-p ^l—C J^ mi ij »^L_j_u_yi ^jU-w ___3 Lli-LtJ L~ JjL-u V jl J^i ^ a -' < ** 1 *-* 

(j| ^_jJ____ JU _t _-__- l_jL_u_-J1 (j--t»j L_a_s jJ-IjHj q\ __j-5_j Li__il! LjL>. <jl L_jjLte_JI 

1 ^ ■ n n'l JU.l. >j _____ 3j_lL_i L}L>J1 _JJ-— J (jl L_jL_____Jl OAJt (j-<3J iL_U _L_> l__JUU 

c-JLL» llil L>L>J1 (jja jJ-T £jj __JJ Jjjt-Jl _-Lc Sj_iL__ <jj_o _____ ijljouuL 

, ciJJj L4I4 

L>L>. __ <i , ,i\ Lu __>.__L1 j JuljJJJ ^Ul_tV! IJla J5s ^JUJI j^__j l_U _>___} 
jLp.Vl J_5____ 4_aLJI ^M-eyi J5U_>__ SHuman Stem Cells t 
^-31 oL^-jj-uJI (j_« L-jl jlc I jii_- V Sj j^ mJI 4 j 0 U !l l_j^L>JL!j tL^j-c -jujl>JI 
4 nlt "t,l __1 un"A\ JL*_- ___j 4_laLJ! 4_-l .,„11 1__>.\ , hij <___J1 (l_jIjjJ___JI j_>t 

(jl -L_t1jJ1j . « 4jj_ j 1 Lj}__>JL)) ^_______) 1 A £_7-J' Lj*L>J! elsJb j-jj__jj 

4_____uJ1 Lgj jj U"n _--J1 4_a__u__J! ^rtJ J-ulj Jbol JlLc (jjjj-auj (jjl^ju *L_*1_J1 

(j_4 ^jJi Y * * (j_« j "f __JJ iSjL_>J j 4. jlj-. (j-A jjSJu (____!! j ( Zygote 4__> rilt! 
Jj____>J1 roj^ JjVj t ^Lc ___. (jSLal jl_L_ i4^____Vl J_L__j ____.! LM_>JI 

4 o_lii "l (jj-L _-u_>- ij_rLfljJ gj <>f ^JLu jJI jL-JI _jrjJ>* (j-4 1 01 ill L^M->- 

4__Vj-CJ 4__VjJLl OAJt ^A.-at JJ 4_^L_____-U Lj4__>Jl L_tlj_Jtt__. _)_4 L__Jj_A ,1\ ^,.\ <r 

l_)1_4j_L__4 LujJ c 1j_- c__3j]l -JJj ju-aj .(11 j->-jJ.1) Blastocyst 4__uj__Jl 

(__J1 Sjo.1 j 4 j,L>- (j_4 4_JjI1j 4_3__2_JU 4_l__jjjJ1 L^J jjlr-i" ___JI 4_jJV! ^j-2. Sj-t_i_* 

(ji-J- J--J t _>_-»-) (j--. l(j (>ltj L_ol_tStJ Oj-U^ LM-- (j-« L__j J_fl _JrU_w 

^SLcj «LujlJJ 4_JivljJ1 4j__J! ____ 5^j_>.jll L>UJI (jl l_jLIjj_>JI __ic ^L_j_ 

L__>-ljJI L_J___V__JI Jl_-_J (jl (jj J (j_OJ tJ.U>JJ (____ J o"( J-L-J J _4___ I J j J L^Jj-C. 

4__jjjI1 L>L>J1 l_jju_. ! IjJ 4u! j__ __U_> (j-« j-i-^Vlj /l___U1 L}L>. ____ L-jJ-ljj 

1 4 __Jj_! 4l_-1j-__ ____ 4jrj___>Jl J_>1j __JI 4_Lj__ l_j! j " nlj j__a_l_>_ll _-_ 

_>__« cjLI j-j_>J1 _-Lc ___)L-___t_> _*1 llubj ((j_L>Jl LM_>. ^J__-_a __ U t "1 1 ^j» f « 

La __i-C Jj_t___>J1j l-jLlj >Jl 4_jul1j (jjjJI jj J-II 4__j!j jj 4 <i l_j1 nj jln" _>_« 

J>L>- _ {jj__w c_o_- iTransgeneic Animals jl 4jlj >J1 j^_c l_jL1 j_-*JLj __ «._ 


(JjuOjuuuuoJI <-j--_ ^ujoJI bLL> 


4_l_»L>.j l_jL I jj_>J1 (j_a ^ljj-*! ____- (jJ-- J J ' ~" ^ - ^J-_-**-^ J^-"--^ CjIj )mH 
(__J1 4_Lj___4 4jjj_4 __jL__j _j L__T LjjIjj I-^Ljulj _£j->- (jH-I 4_ Ju_>J I j_i_- _)1j \ h\\ 
L>L_>J1 <i "v. <___ L^jjIjj _g j ~r j !j t^j_Lu>J1 ___ -* J <"! 4 T-iil U 4____jj_jJ1 

4-JJ <*U I M ( illj, __ _ £______ L_CJ 1 j _>J iJ-4__Jl (j*_L>J l ___) L_bj_jjLj _j_jJL_Jj 

___ Ijjj 4jj^_11 __J_J _)l j^j-lj jl_-j 4 1_^_____jJ_> j ^g__ __u_4-i MDM2 31 , o.. .... !J 

__L1j_L>Jl - j_$J ^lj__>.| 3*1jj ("Ay n< Jl_j *4__jJ_L>JI _>-»Ij — «_M _>*-»-*J L_)jjL_- 

4jj__*J1 _>_3lj_4>_l SjujljkJI 4_u1jjJI ^Ij-^I _-l_. l_<jj__^J1 (___ ^jl-*JLl*j (_-SJ 

•(-V t*>-) 

^jjIj __- 3j_4 Jj _J t w 1. gltj | U" ! nl jr->- 4_j__L____ j_£l j-4-1 -l_u__» I JloJ 

j_j_i_>JL1 ___ c__.jjj ^L_____ t 1 (j_i>* Cy* k — _-__-!, 1 L^L>. (_--_. Jj____>Jl i4jj__u_J1 
___ L_>j__t1 jj L_<_t_} (_--J1 l_i1_____JI (j-L- __I__jL_- l_4-l ^J _tljjj i^JLjjJo 3j "< rt 1 
_yi j-4_Lui_<j J£L__jj jL__>- _M l__j_u 1 ___. jjISjJI ^jU"i i ii "\ Lgji \£\ . L__lJLl L>L>. 

LgJ C-Ws-ajJ _--J1 4__Jj___JL (j 1 1 *~m L_o ___ 4___>L>.j i L^ _____ ___ j j t" (j! _)j_ 

1 $ '( a <- 1 1 Uj _r_ - 4_j_j_>J1 L^__j__<jjj ___ j j t" _)l (____ 1_^jjJ__ l_U JL_j i L^jl u >■ 

j___j J__j i-_JL_j-4 _________ jj ^Lj__JI £ji U~i _u"i J->»T £jJ _>-« L>L_w ,__Jl JjjtujJ __J_ 

jjluj UiTj ,(1A ^jJLI) ^^A j^3j-l_-VI ^L^I ^ _iL____-'_ 1 Ijla 

L^La- ^_-L___il Julj Lo-C _^jj_c_jlJ1 l_jjL_j La __Ij ^LJjlJI ^__>-1 Jl__5 L____>I j 

3j___11 _>j_bj t 4jj__j_JI L___L1 L^L-w (__1c- Jj-c__>J1 (_;j_*ljJ cjLI jj->J 1 <>_ Li-Ul 

(__Lc. __ij__t_ (___JI 4____jL_____-JI __L_5 _______ _"l ^tot <a (_-__ (3__1_Jj _ l_o 4__uLojJ1 

J» 

^L-Cl-S-M JJ--OJ *_jL___yi (j-ic L-jj-Jte-J 1 j j i.in 4j_)j__> 3ju__ JLjs-Ljj -'j? t j1jJ_>JI 

^j-ju <_m i3jL_. l_)1_j_l_jI (___! jj tj 4_jjL_ui_VI ! mi)U Lj>L-_j -___ljJ1 __JLL«J1 
___ t jL__j_'1 (j__j j 3 <Ti (_--J1 L^Li-Jl _j_3jjj__J L^L>J1 _>___> ^jl56__j_ij j>? ^LaJLaJI 
3j__l__>. (_v_>Ij_4Lj 4jL__^LI jl_L_JI 1 jjt _jjjj __j_>- i4_L_>. j_o 3j__-L_x J_-lj_4 

^jjajuj u_J-_J1 4____c L}___ j! J___ _j__ 4_>oL_.l t__i_JI (j_.lj-olj _Jj____Jl _y_>j_a_> 

. ^L_ojJ1 ___ 3 jj__vjJ,I Lj__>J1 _y__u _)1 ______■ _j__ ^-_u (j-lll 4...L.,t.L3,11 _p_lj_«V1 

^LJjlJI _)__«_) lj_-j-a ^l U".i i<1 C(,j..-~ 4_>jl L__lLl L>L-_j __JL L-_J 1 ^LsJL- _*! ^J-uj 

L-i-Jua L>-_- -ijJ>-J Ij-Lu ^j! j__>j 4^Li_J ^_o __)L_I___*I _jj___>u 

_y__L_JI _>_5J-__i (jy-Jl L_JJ__>JI __JJ-J i(jL_C_J _ I fr _______ I (j_4 J_jU3_C _L_w) 4___>i___ 

L_tL_^__ L^L>J1 _)^it i __j_4 <_ , j i (i \ ^____>J1 ^L_____.| __]__ IjjV=-j i_?jiJ1 j-o. rL. L aU 


t J — i_SJI L_i>J — :> ^J j_jJl __i-j ^Lj^jLJI ____j jlL>JI __J_ 1 i__-__-j L>>1 — > 

_,__£_ 5j, I, rtll LgJ »L/>> r Vl ^ k » a _jf f— -j j r. (jjp jJ---1 _)j___j__«j _)j_>Jj___»Jlj 
Jl g-_.-J _j>>« J ____ £-lj__>JI L^LuaUi i nj _--Jl 4 UUI (J__jjh_*jj ijb.l ~r "ill 
j_j£|j i_>__j|j_j3 _*l _ya <>j-j£. jl jL__>j___jL j_____j_J1 2_jLu_>] _>__. 4__»_-_Jj 4_l_v 1 ^->^> I 
j L____1 jJuus I __jiL__ jjj__jJ1 LiSsLaJl 3j__<___L5l_4 __!] ^.Ll J_Lq <uaL ■ ■ ■■ I 

1 ?i j.l5> lfl nhn _-_Jl 4jji_Jl __j1j__bL_-JJ 4 L ,lL J>L~ __J_J| 4_J_. __i_ 4___.| j_>Jl 
Jj-J 4J jr_-J Jl__j *___J_>jJU JLj_*J1 < n f.Vi j-c j-__--1 J_-l_____Ll_L 4_^LL_ <j-_- 

L-jjJLC-j <_,tj J___1 4__i_>j __J1 jLc J__ , 1 X.U u - mUH r«0->Jl ^LJ--. ^-uLuul 
jLl^- J o tj C_A_i JJ3 (jiajjjl Jl__1 ____ ĕ_)j_>.jJj 1 i_ llt L>L>. jj] l_jJ-_*_j 4_jt>a__ 
( — j *C : Jtj uJI _. t\ ijj . J _____________ -M 4-J 1 XI C 4 "l I i (_£jJ1 jrlili 11 -J ^-JLJ jAj 

^Lai L_w j "rtd J1j_uJI 1 j__& u *i i_jj JL____Jll__u _M 4 J 4 tj l____lU L>L>. 

. i L-iU L>L>. L^j j_1SJu ___J1 4JJJI __>! -i-^L ,3jjVm jjbj *LJ_J1 
^L-jJI ___a L__U L>L>. jj>-j (_-__ j-Aj^j 'j-f-'- , 1 c_3L___>V1 cLv j_)j 

jlj < Ll—Lo L>L_L — _ J*"' lmj V 4_l (j-ajJI _ya 4_jjjo 3j-___Jj U___L I _JjJl 

lj_bj * Ijul _>_-j_j-j ,JjT ^jSLc-j V j--V ^cj-i <r! ^LajJl ^ja -jjaj L>L>JI 

^-SJJJLJ (____ j*jJ— L-J-Lo U*>L_- ^ i il ^ II 4_> o.r ')! ^^jai i*S L__jt £J_4jJj _)f (^--O 

^ jl dj_jJ*.VI ujIjJLlJI j_La Ij_L_j .^LajJI L_j_a_u ^lll L>L>J1 

tj1jt_<M r i>L 1_^jL_>. ^—Li l__9Lj_ LjL_- j—^jj jx_>J1 j (j-o ^_t i mj J_ Jl>-Ij 
-JJj JjSL-J L>L>J1 g.| jjI J_ ^Utll J^a__ 4-^L>J1 3JL>. ^j 

jlUJI ^j-jj-lj IjI 4jJjL>J1 L^LkJl ^ l rti^ (j! ^ Uli.o jJjJI ___LLtl LjLitB 
-_j_w>- _,__— i (jl ^jJ____j jli5J1 3jj^.jil I l— JJ L*>L_Lj '3^1,?—**-'^ ^JJ'^ 1 !--^ 
,ti ^ 1 _ _,VI __VL_- ijj-w I a t a Ll9j___ L_c__" t 4_j i yC J 1 Lj__>Jl ^ljjl 
(_Ji f jJ1 L>Ll JS jJjj (j{ la'< -jj r U__Jl ^ ^ ___LLI L!>L->-j ^_>JI 

. ___jjjj1 2J L_w (^ja jL__j*_"1 1 a j lirtj 

j-Jj__Ljj 4__ljJ JL_>c_ji (____ }L_*Jl_q LoJ__j f. LJuTl ^jn, >- ) ^ L___ (j^-ij 

-r j_( m*i j_>wjj ___J1 __i__ii1 LjL_> IjJj_3cj _)1 1 j_c_ LI_i1__j l jl_L_j i____iLI LjLi- 
4jL___ V (jj-— I LjL>- (__J1 4j__4j _;jJ1 tn*f1l L">L> _jL_ __-J_xju _--J1j ' jr-*-* 
ijjl^ JLlLlj .j-_Li 2--L--J _____ 1 ^o.n L!>L_L __1J (j-U ( 4_J1 m;jJ( -_j_____Lf1 
L>L_L ^_L_4J L4JI (__!__ 4__5jj_«il q ^U_x_JI ^.-.j ____ Djj^jil L___U1 L>L_L _JJ_ 



Jj-fl*i iju.nfl L-ibg UuuuoJI ULI3 


4j j i^r b*>L>. ^jU*" ___J Lgj_ajj__ _yi #.LcJjJ1 J>-~CJ Jl_j <.4 nhAjJ ^jJI 
_)_<t-TJ L^jLh 4_3e_-jj Ijj_jJu q'\ lj_t U "i , >1 Jl___ 1_-S__J < ^LojJI b}_>. 

<-__.! t Vt£.l _j__ (jL_i lj-_-_j . 4jj_4jJI b}L>J1 _>_-i _ r ju 4 j j L>L>. *tLjjI 

^cjJtL^Lll (jl Jl____1juj Jj__ (j-a L-£__j__ (j— _i ^<J 3juJl_>- ^j-AL^-js cJ->ol JL__ 
Laj (4_aL*J1 4_*_l_J1j c_J_Jl _j_L*_- ___ 4jl__1^ _jL_j_J__) LgJ (jj_L}___» 3ju Jl>J1 

L .<S _ -_UJ__j t J_-L-i ^c_v 4_ul jjJl cj L__j__aJJ 4_JLo ^Lj I cy* I . jlr j U m 
__JL_ c_jLJI m. " i JL>JJ I j-A ___ Sj___1j_-t1 oL_u___JI _J _ L__-V ^jU__ 

IJI 4 _>L>-j i__jjjL_J1j __J_0— v._M _j_uj**< lJU __lr, 3j_xj__ 4_____ V 4__c Ij, > ^ <a 

____jJI ____ <L_5C _>1j 4_J__».| /j_~J I — _>u-J 4j_ ___M _l_b ^__JL_4 _)l L__J_j__<_ 

_-!__ L}L__J1 ->j_^J (cJLjlJI 1 $ jIjj __jJI 4 __« ft_| ___cju LL_ _yij i j____L>Jl 

4_u_l <Ct>- - I j 4j_jLu_J| _j Lj___1 l 
__l5l 4____>J1 ^l JJ - 1 _yO J-j_t__JI __— ^J Lm i.lII L>U~ _y__ OJjL_>J1 JL_CJ 
4 j <i 1 11 1 (jl (__vf L_o 5-Aj ^_JJ J Jj^l _J--l —JL^ ^___1 1 J__ C_-r_ _$j___3 

____j 4\j_aj_*Jl L___JU b>L>. jl iTotipotent Stem Cells «J___ t l 3jji_JI b}L>.» 
_v_ 3jL_j_c __i_a t^_u__>JI bj__- £j j_l J£ ^LjjI lr 3jjl__I L4J ___JI LM_*J1 

£jJl La| , 4____jj_lU 4____J1 -r j n\~ £ya 4_J_ ______ JUu J_L__-i ^l b^L>Jl 

(__bj Adult Stem Cells jf 4JJLJ1 L___ai b^L__j 4" . 0 ,,m _^.,_--__ ^LJI 

^LjjI (_,--- 3jjL_) _)j__ij *^_-_->JI L^Jua _)j__o j^yJl , ,t'i II ^j (jyii -_j_>j_j a 
. 4_3t__uj _*l (j-c _*__c ^jj (__uSj_ ___- JJ-J- (j-J1 b^— >JI _yi 4_j1_ ^IjjI 

UmU UU» ^iliii m-11| 

L^j ^L_Ji ^j______j _— _J l 4_Li_jJl (jjJ-i ^Lu l___U1 bjL > ( h'n<~\\ (jl (j_j*jj 

4 j r Jl>JI L^L>JI jl (_-,.j'-*J1 t mJU b>L_v :4_j__ J->.jj ^jJI -r j mmII 4 j r j_j 

:^lj_f 4_>l_ ^yJI I^jm.pI (j^Ujj iEmbryonic Stem Cells 

oljj 4_UL_JI J_oVl ^Ij Jl L>L_J- _, <_ -a.j ^jJI Jj_l ^j__J1 

juu _)j_^_j __J1 b>L_>JI _c.j-<v-»--i (j-i-j) Totipotent Embryonic Stem Cells 

_jIj_4 __I1 ^ ______ _'Lj 4_2___JJ.1 4___uj_J1 I JLjjj (4___jj_JI — ^j nl") (j_a _jLuj__i 

_bj-L__- _JLC jjLa_jj .'j Bj-L-l I _jl jJol ___i (j_J_>JI L_^-_o JS__-jj l"m.__ t 3jL_- 

(j-oj (Blastocyst) 4_jjj_I1 4J_»_j_<i ,,r> ___Jl 4___jJLl __1j___*JI ,,'iilrL 


I j-4>j t J-«l-> LJ*-"-** ^Lul (_-l_- 3jJL_J1 Lgj-a 3jl_-1 j J__ <j I L*>L>J1 _) jut Cj 1 j j ^--o 

4j j--«_-i L_l -dJjj tCr ^JI (jjLS-ll ___ 3_j__^jJLl L}L>J1 ^IjJT pj_? _>* L^a-^j 

_»j_-b j-aj ni ^tl _,__ _£j___>-T 4_j_L>- _£l 3 .i-o-u V 4 4_£i*>L>. __IjJl__- j_o 

Lu t3jJL_J1 L&JjJ Jj__»Vl 3<_1 JuJl L*>L>- j_« 4_t_- (J__* jl ___A 4_M_kJ1 __IjJ_J1 
jT LJ 1 j-_Lfcj t^l_al_ILa Lj__- LuL_T (__jlj jl t L^jLljl "v __j_ 4__s__jj j_>a 4_J_4_ 
jl j£*j 4_lL>- 3j_ i"ti r jiio j-« jjf>L<- J—*-lj __jL__I j_J->- ^ I J_-*—-i 
<j>j^>- |j| 4_jj l j jJ I Lwk._1jja LoLcj j_u Ll___4 LL___u1 j miT 4__.a.«a rw j*__u_____j 
t L_>_j. c 4 t t J_J<- Jl 4__j_i L_gJ — —_-<"> I J (j-^t j j__ I ^ '-^ L*>L_»J1 Jj____3j Jj__ 
_^ * j j \n J^ mM J ~_J La 1jL_bj <*)LiL_C_L<a Lij 'ty. 3 Jj____4 4_i_- J£ 1 ir _.j -v- 

3*|jL_Jl L}L_~ J rtn jr)->- (4-ajl lV<U) 4 j 3 j n >J1 fu1j--J1 3_Vj 4JL_s- 
^y-j i4_L__j__>Ji ^c_1j__J1 _, fn t "J j-n 1 ) j— 1 <j i>> 1 1 _j!jJl__JI 4__<.___J1 J___> VI 

jj_j -iuus.. __JjVl 4_L_-jJLl (> _-J-*j JL____-VI jT jjl-u j , W,t l ____jJI 

.j_i-^LJ L_uL____o *>Lal_> 1 \t *ty 4_d_>- J_> __ t- 1 "t4 <U<"t 4 jrO-J--- j_<c L_Jj_o j-Lx_>J1 
_y_- j VI L-g—al JLs&Tt.i t>l j_i_<u L*>L>J1 oJL_b jl j_> 4 j mi! mv jJLib VI ^j___o jJLl j 

-__uj__5__i!1 (jLa ^JbJJj .(-lj_<_u jl>- __JL__ igj mijTIj _-Jlj) j ^JI < n m < 11 VI — j! jl o r 

t4_J__. ^uil (Jj _-LojS_>Jl 4jlJUj Vj 1 JL>J,I 1 j__t> ^yii j 0" i ii c CiLI jj->JI (____; 
oTju Jl__j t( _gjl ir>"4V1 mjJ "t miII (_-]__ 1 <i j mi Vj 4 <t fl a oL_j_Jo_3 _yi 4J U 
uLLl (____ LM_J1 j_4 ^jill l ju_b ^l Jl__L__L 4->aJ n"U L->-jJj '(CJl oL_Tj___l 

J j-L- (j_™ 3 JU J__J 1 CjV^L__ 1 1 n >- __jVL*_jQ j_-_- 4__>_V-J (_)1 J J—T-iJI jU__JI 

(___!! __jL__j__-J1 _>x j__l_-_> (jVI -JLi-bj t _^j_>-V1 oL1j_t_>J1 _ya L__>j__l__j jL_bfj 
jl £jljJJ ^-J-c Laj oL1j_j-_>JI j_4 j j j *\ jij-jJ J___»V| 3,i1jl_J1 L>L>. <iU_Uj 
oL____-__1jJLI J£ (_JjJL_L_J1) 4_ i J>____yi ^_U__]I ___. t jlUj jT VI (_jjil 

^_-J __-- 4-_Cjjj jT JLJj-J _g jjl (j1j_j__>JI 3j_ij J_L__jJ (j___>-J ^jjJ 4___L__jJ1 
J_aVl 3<-1_L_jJ1 LM__- __JL_ J__jJ1 UT . J_*j I 41 j 4 d jJj jT UJ jl jJLl 4j1 jJI 
L^I______J -^UcaJ Vj L_bjL-L>u V JjjJI j-lj-. J__3 (ji mi*1^LJ C_tljJ__JI 3-.J t"tl 

oLLwl jl>.jj V ^\ _jVjL__JJ L__1j LL L^)V LiUjj A^jlr J-*_J1j 

J 1 3" mi a ______ j___Lit_o _ya 4 <ilV "1 ( » Lo (_1J 4_3-___VL A 4___jLo 4_«_xjL>. 

J_T (jLa _dJjJj i__jjjL__J1j ___-*>L>-VI j-uj." miU (_--_. 4j__.L>.j _gj i* t \ I ^^«i-sJI 
j-c jj-JI 1 j__b __JLc. l_-ujjs_3_-_J1 JL_L__Vl j_A J< ui (_;L» j-L_>_ V j^l [<JLtJ1 Jjj 


Ji.o*i u-all «--bg lujj-aJI LjL-> 


3 r,uyl\ J_<__/_1 S^Ijl-JI L>L>. m,1 <Lj-o L^.^l 4^L___V1 LM^JI 
L>L>JI £jj _;?) Totipotent Embryonic Stem Cells Human __ljj__TI 4j_oL_J1 

.(>L-l_- l_l__i Ll^. ^-j-u jT -jjjJLoj _£ jJI 

3*1jlJ1 L}L*_j _, o <nj La J_t_> -M 3*1_L_J1 LjL>. jyo _--iL_JI £j_J| La? 

j-4 £j_JI 1_jl__ j-jlai La ^u_lj Pluripotent Stem Cells __ljj__JI 3jjl__X1 Jju_VI 
jl ^SUj 4___J <_U^ _rO_w _L_1 <____ lj__a jj£j tj- 4__jj ^J->- ____ 4_i L}L>J1 

l__0LlJ1j 4 o j i m U g.1 i"n i uL jrA__*Jl I flra jjSL-J ___J1 LjL>Jl ^Jj-l ^0__JL_ _,Utj 

Jju_Vl S^IjlJI LjL- j_c ____Li___ __Jju __j_j t ji_L>JL < U j-fcj (_;jJI __-__jj_j_L<j VI 
J____L j_____ L_j|___ Lj___ La_-j .Totipotent Embryonic Stem Cells 4.U15JI 
<(1A ^jll) f1jM-? 4_M- J-La 4jj ,1, ,tl 3_jl___JLI J____1 3*I_l_JI L>U- ____ 

__Lt_)V( JL*_q ___ L^l Jl___j__1 4_u_j__ Jj->- ^J_be_j ^Laillj l___jJ| l_U_ j_Loj 
4_j_Ljj__a_M 3 J -r M _l)LVjJ1 4_j0jJ__- __jJ___>! Jl__J t4 , ._.4 .aI j-* 4jU__-_ U 

_>jl__ j_|j_3t___jL ^L_«_uJL ( ^_____*i __Ij1j__ _jj_>._M __Laj__>JI _y__»jj L^LL_j_ij 
L^j__ i_JjL__ 4jj U_ __L_ljj j t i _-4>ltH (*•«-» jTI __Vl_*_« _____*_« ___ LjL>J1 

_-_!_- ._Jj___Vl ^_V__>JLl __L___ j_* ^_4>JJ__J jj_- J___I1j jj-U-iil J M i T lj 

^L*__JL _. <>» 3j 1j1j_a 3jl_*_lLI __LVjJ1 L_ijj_-__l Y* * ^ _j mU m< f I j» -___»L_J1 

:4_J_JI 4ju/V1 l_.jj__J1 lflj'^ j__1 j_j jl <_.-rjj L>L>J1 _» ju_ ^l Jl___l___L 
__L_x__ JjL>. -r ____Jl 4__>._M j_« l<j jlr J i^i JL_ LjL>Jl jj_xj j5 p ) 

. _.tJJ,UT1 J_4->Jl 4_L>- 1 j_4 1 ^J.Ir jj-^-J, UiJ ^J _J I _ r -_.l-U tSt VI — -_L 3A"-1 1 

4__>-_ , 1 j-4 L>L>J1 __-_._. Jj-___>J1 ___ ^J__t_L_ul _;jJ1 j_-->J1 jj-u jf (V) 

. LI-lu-» _* 1 ^j-aiill 4jLt I 4jjjj____> Ju-J (<J _$l t3j-_1jJ1 
. L___ll LjL>- __J| 4_bj_^___i ~r <a i n" ju_>JI J_bl j_4 4-J__>> 4_1_)1jj4 JlWjj jl (T) 
4__5J_A jSLj ^J jrL_>J1 ^,1 J V" m(L Jjb_'l mi jl j-4 JL-TLUI LsLH? 1 -» L)^ (^) 

.L^n^i ^l^jUi l___.i_ui _)jn vi 

LjL>J1 V"i mi! _-!__. _-^i___lj_fl j_c 3jL3__.il l_jLVjJ1 jjLcl J^_»j 
jjl -r "n LjL>J1 j_4 ^j_J1 I juk l_U__u _jjJ1 jjL>JI jju- jLS" jl_-_ __iL=_j_ r l 
jj___ jj__<-»--o jL__j ( ) ^^A 4jL_p __b i o ^lLt-il lj____j ji jj mi J-_j jjJj VI 

4__j___ ("fotn\ J___j 4jjL___j 3j mi f nl j__*__ ____ j__u 1 (ji r j_Lt_l,1 lL_VjL__JI 

JjV L>L>J1 _______ Jj___-t_J c«t nl ___J1 -Lijj-LJI 4j__4->J ^Ij-__>-I S^Ijj Geron 


l^A^JLhjdl JJASJI 


^^vi ^jji oy^\ 

_, _ 4_jl_«L>. j 4__tjwui- _>-c j-~-i! C< I 1 ui U1 Lj*--- J V " i <L £__a___JI _>__ 

JjjlJI _> j a> Ll__j I LjLaJJ L^^A__-~1 _>__ ^cJLaJI j c 5j__!i £ j-->1 ~' 

(4jjL___u Yo) jl_jj____J1j (c-»L-__l) L__Jlj " , Jj(oV>L, ^) jlL^JI 
oL_jJI J_J_. <__<- c_L_vh_. __I1 4__4_____yL (c_V^L__u i) _L-jj1j--x-!j 

L^___jjJ_ <__■ (___ Ljjjt ^j-M _jp j! jl-JJLI j-aj » YV) 3jl_=__UI 

<___ IjLlJ-! 4_a_L_JI Uji_JI r LVl _U_>J JL_J tL>L>JI j_4 JjjJI 1jL-_ _JjL__-i_" 
4_L_Ii (j-J— L__>1_- L___j_-i 4_j_C_jj_~ VI jj^L__jjj 4__/sl_>. CjL_uI JL_J . JL>JL1 I j__ 

L-__iX1 LjAJcj (jylOn (_-_!! cjLajU <J1 LSLu j 0 < >>" , j I c-jj__)V1 4_JLL*JI cjLojJjJLI 
http://stemcell.princeton.edu :_-I-J1 jlji-J1 <_--< - 4_jl mmihI j£*jj 

j_4 cLjjJI j£_4J j! JULJ 4_i_ol__ (LjL-kJI j_4 Jjill L14J ^L*-_*_l jlj J-.J 

^k* ~ >^^-*-*' ^.i V "t ( »*« < n L4-I c_x-pw t jL__-_'1 c_jj-j-! 1 <j" r i jj 

jL-J iSi-- t^j_-__JI ^ i.a ->J1 \ _)>S_(J ____il LjL-kJI l_-Lu_-! (J_* _y_aJj) 

4^jj___> j j£— s (__ll1 £_<___! I ___ Cjj-CJ (_-l!l L^LkJ I (j_ajjj_J 4_*-L>J1 jr}_>- L^jCjj 
^U____« 2mLL __L*jVI __!ju JLSj . ^ tVi 1 4 (j_L_uJ ~fu___JJ1 lLUj J-__- 4_aj_«jjJ 

(j____M 3^. 1 jl—jJI L^ 2- Jj___j «Nj t( _;j_-_-_J1 ^Ij ___l_>j o _>__*_> _____ J-~_1 

___ _j_L__jJ j^J j___i _*1 jij_-j_t 4__LLl_) __L_ 3jjL_ L^L_- (-JJ CjIjJloJI 3 j j 11 
♦ (i^ ^__vjJ,I) _rJja_uVl 3jLo -»LjL>- jjJG V ^jJI (jiajjJLI (j_»Ljj__ij 
(j___j _vo I gjlr J_u__scj (-_JI LjL>J1 j^- L__U1 LjLs- _y3 cJLjJI £j-J1 L-1 
Fetal _, 0 m!j ^_l)L_! I 3j____.j 4_*jj! _n_» Ltj ^ r. ^jlj__u ___J1 2__*-_'l 4__9___J! 
Jj___>- ___p- c_l__^>.! ___JI 4_L>.Vl _v<i L^-lLc J___>- L^L>JI dju-j tStem Cells 
3jj_^j_,__aj) 4_-jJJ j!3j_r_U1 4_l__i_>J1 LM->J1 J<...__r_-,, ^--Jl L>L>J1 __L_ 

1 U i <ij __3 ^jjj __jJI (^-jj 1 - 1 (jL_>JI (J__j_l_*j __9 jl jw_-jJ1 _ry_>JI <l ii^n __- 
_j£Jj (0 * -__vjJ,1) i miiU L^L - ___o_i__j La _JJ L^Lj-so ___ ^<_aL_uj _>-»!_- JuLo 
4jjL__4 ^jLuJI 4uj <y j_l_.j 4j_j_l_> jJ-p L^L>J1 _> jufc __L_. Jj_u-_>Jl 4__jj_o 
__9 jjfcj _rjJ_3_lJ 4_J__1jJI 4l"<t1 LjU- Jj_. ____. JUj-l_ ___J1 4__uLJI 4_ijjJ_JL 
_;jJ1 j_p_>J1 __CJuj *(j_sL_- jJLo iU (ii^ __- L-$£jjj (4__ijj_'1) 4_ujlll 4__-j_ja 
iCjljJuoJI SjjuuJj J_-> VI 3^.1 jlJI LjLi- _>_. Ijlj! __J_itu V L__uT 1 <g jlr J-u--_- 

4__ljj_L_ ___. L__jLl_-V1 j_a ^u_jJ1 (-ic 1 3 , (i ii *i 5 id 1 n"iTI J-o-_>u L^jL- _JJ jJj 


J in"nunll i_jj9gluuuoJI LLL3 


JjstJJ q\ J^Loj LjL>Jl J-a _J--' I Ju- jl __JJ 4jj__J1 <-'~sJJ 1$j 1r J j i r\ ->J I 

<^_LoJLl ul < »Lj t »._1 1 ^IjjI ^l^t a (JSLtiuj j^ LgJ (j^Loj 4J-_LJ iJj.L_T _>*-_>. _-JJ 

Adult Stem jl ^ j ,»it1 l g,;U L>L_>. j_$i. L}__»J1 j^ -_j| jJI _jJJ1 L-1 
4L_?___-__l c ___■ jl^jj ___J1 L>L>J! £jj L__jL__ Ljj-_o __«__* ____>j Cells 

J_C Ju_L_»uj (jiajjju 2jJ__JI LgJ 1 n < 1 ci a Ljj__jj ->j__j t^JLJI _-->JI _>J-vJ1 

____j_J Jl3 (jSJ <j1j <i" hiL) jjLCjj (___! J ^r, -y m i!l _dJ j L4L- J*C u.uj ___J! LjLsJl 
j\__ij-_jj i4-j-j ~_.j ( mJI 4_L>.j_jo __JJ jn> <"ill J L>a J j r 1 _;1 0 « j ^L_j__Jl _>_. 
t j_____JI ^JL-Lj 1 <j ii ^jj *Jjj J - cSLj (_;jJ1 < _ f 1 < nTl *^ (__!_. J-1 __L=_j_1 
*Lu! 4-u_> L>j LjL>Jl dJL^J ^_____J1 ^LcJjlII ^l U"i ( 11 1 1 jj L__t__ jL->JLo Jj^j < nj 
3jjj_j___JLi (jjjJI JL_*JJ 1 jjb ____ ^jl*JI nTi Jl J-ajJj tgy.j Ti __£■ L_Oj_>j 
_»j__b J-i_- <_5_- ^-L-te lJ I j_-i ^LJjJI (j___4-_j J_-— ( . < InJ 1 ^JLc __i_ Sjjj __JJ _g-j j-lii 

1 _U ^J L>L>J! _»j___ ___c 3 jUj m.TI 4 jii jj-' ___ j__j * " cjL_jV| J_j t LjL>JI 

£-Lu jj <i j 1 ii dJJj (j_L_L>o jlj 1 j^ 1 U L^jj_>s JjJ 4jji_j_>J|j 3L_>JI ____ j, 0" <<,u 
(j-oj—-) jl (jj .Mti^jLi ,j^=>) — « (_-j3 J_jJl__3_j (_J jJL__> c_jVL_>J1 (j-a_*J ____ 4 j 1 L ■> 

.jL___VI jlLc. j_<jL__jJ1 
94 n M-.ll J,__-Vi L^l__, jj__j oL_____Jl U 

\j*JU2> (jj? ^JL_U V L#J ! (_;! (4_uljLj) Sjjl <j~A j_A__ L^j_J l_JjL>Jl _»_i__ -__U__>JJ 

jjLc-jJI j_a 4—4, 1 ji " a 4_>.jJ> ^-JJ c___L__>j ___lll 4_jl__iLJ1 Lj^L->J| CjL_l_l__ (j_-i 

j-iLb-_ji (_____. 3jjL_ai diui Jj-oVi Lj>L->ji (jjja dJjj-s: t( ___^j_iJi j 0 a jUjJI 

LjjL_>J1 La 1 . 4__LL_oj____J1 LjL_>JI 4 lhiI _dJ ju (_--Aj - j » j 1 (i a JSLmu j__cJJI j 
ij-3__L_Jlj ^L___J_j^M j-c LjK _____ j_i_j jl__ jl 4 jjj_2t_>o JSL_iu j <L" ___4_3 5j_>l 4lU 
cjL______J1 ^o-a! _y- J_*Jj i__j j^ttl jL^_>JI LjAJ-. __J1 4 LL„ ;!L JL_>J1 ____> U__> 

:__-_> Jjl__V1 L>L>J1 L4J ^___*_u ___JI 

<-! _________t J_-JU- ___J1 LjjL__*J1 ^1j_1 ^j, ^ ^ ^L____J ______ L_^jjl___ _ ^al 

J 0 i 1 1 CjL__>J_*_4 J __Lj__-=j^J_J ^_JLaJJ ^j} J (ji — >• LiLIj (_^J__3tJJ 1 jL__jV1 

4__Li_UJ jl_L_JI jLUI _4___- juu ^LJtJI ^LL=_u__l j_aj .(Growth Factors) 
. 4jj mi.JI -_5____j_ t | ^lj_l ______ Jj____>Jl _y- (SCID) 


^yOyjLjaH jj_u_JI 


4JL_Jj i4__cj_ _>_« Jj-*' jH^S* (>- J-__j_ll j_-__KjVI Ijut JL-JtjJ 

CjIj t < n tl Jj*L_- jl <i <^>tl l j___ ___- <~> ii £ __-Lll __}1 jL>u VI ^cj-I _)_o _j J^-J 

. 4-u^*>m j____ji 

^>.j ^ l^ iti^ JL- ___ J_,___La 0^-L->- c^I J>^~--' (_--_- W^J- 1 ^ - L_^ 

J^ t <jJ ^JLxJI olj-JLVfl ___ ^-ljjIj jLL__ _-i-_2 L^al jVmil (jLa 1 j_L_»j '_»fj-l1 

1_J _£jJ1 J_4___J1 _£j--_-J1 i_r>^>vl1 ^ljiaTt ...1 <__.! 4j___JL JL>JI ___> L_*_* JjJ__- 
Jj rt" < n 4 <__!__ I ,\ j <l lj----- J< oh ______ 4_t_c 4.j .jj.,:»- "itl Jl «i r _*1 __>j_j__»J 

L_j 4_____itjj j U-- _;| J_L__j <jJ Ij}L__J1 _»ju_ _-__ J_v_J1 jL- l_l__Aj .4_jj, *, * 1 1 

._£^i_-JI (n umiV1 4_oL__jj L&aL- Jj_____*J1 {_5j->* 

_£ jJI Lo : J-&J * L>- j " ii a _j <i t j mi j ,l>iII J1 J-t-JI _jL_> Jlj-_- _*! ^-j-g -w ___J 
^rj Mltl jl _£j±>Jl ^l m.;.I ...VI 5U i,,1jj 4__5___UI 4_i_>-_l ^u>j 4__u__ c-.-gj 

Sj-Ll 4-_u_a_- L_j_*__ jjL__j ^J _--J1 ;__-^1 <U i^V1 
SU.L-JI djA _-__ J_>____JI _fj^ _iuS 

j— __-( ___ _jj__>-LJ1 >M U"j . i>1 J^-_->» i_/_L__J| Cj1j____C _LLa CjIJj 4 <-^i._U1 
__>1jJl__JI 3 _)___-?. 11 4 u,u ^JI Ja__ Vl L^Lt-j __,q-. >. j La £jjj Jj_C _-iLc j m V <v 

-l^j r>_-Ln1 *jL_U 4-?r nUI _)_,j j.JI _y» (Pluripotent Embryonic Stem Cells) 
3jljju>. cjUIj-a-- ^LuL _$L_Lj Lo-jJa 4___>_5_jj 3 jujlc (__jL_>_i __J- L^L>J 1 _»j__> 
4Jjl*II citLlj-pJI -ju- _____ Jj______JJj ,(Transgenic Animals) Luljj 4J_l*_- 

t (Gene Knock Out) J__» Vl L>UJI _>-*-_> c-jIjj^I j.j j.L"J1 *Ij->4 j n Luljj 

ojufc i j__jL__a_- 4_5j-j_c Jj_u_>jJI jj_li__o ^jy» jJ-^1 ^jSLcJ Ju_ 4jL_ 1 j__Aj 

L>L__-JI _____ J*_ «Jl 4Jj ^ .„ __)! _^jI Lm ij-j-j-jj jl. " * jSLio L>L__>JI 

*___, L_____ VI -r j rthtl jl o t'r\ a ^yii 4JL__ _?j^>- Lj Luaj! Jl-Lu Jl_j .^L__jVI 
(____ Jjjl_4_>JI _yi 1j_j_- ( lj___4J _-J->- i— ^jLtil tf _U_ ^-l»--v. «■ LJjJI j-a (.U I Jl_u3 

.ioL__yi L>UJI 

_^_L_-LJI _yj _jtO_L_____Lq (j^-L-- J o -c a J-j__ ^j-o LjA_>J1 _-!__ Jju___- J__J 

Q-uj t _L__j 4___«L>. ______ . j__-1j j. g mi (_--j ^--i-LJLI j»LlJ1 4_jL^_» ___) _^_i-Cjj_vo -M 

_>__*__- Jj—c James A. Thomson _jj ojj _>.,_.<_ j ^--w^Jj j J1 _>_U_ 

___JI 4_"r . (. \ ,? I ^U» - ^L-jl __i-- J j o " ■ ..U j_3___JI -j-iLi. 4jjL>- Cj _/>___ 

^ ^ ^ ^ 


^JjlOjuuuloJ I ■ 'h j I ■v r * r ti I I Lp(J3 


L>UJ1 £-_j^ 4_^jl^~. m.U 4__>.Vl ____. Ji^j *u^>J1 J-L_J 

_£Ji_>.y __-_<J 4 j 'J~Jj ___-! *f U <r>l ^j nl" 4 jU f Juu 3 a •> IT ^-jLlll _■ J^jJ Ij 

cl i UV\ <jt -Al» -t-U <j-oj ^ a «11 ^ Laol _>__*] jl_=-1 <^L_*j ____JI c_iM-L_*JI 

4_J_4_J L__-Lo _j j^ jL^r "luoJ *_fj (__Jj__ojJ1 __ll J-L--J JL__) (j-J-*- <j— « J-*-^' UJE? "' *'_ 

j] -oLJI 2lcjj>II >_-c a_o_Vl <___.L Ul .(0 <__!! Y _>>.) J_l_L_JI VJ £jjJ! 

. L^jLc-u-» I 4____lj_<3 Juu ___ljj jl t j_i__>JL I ___3 ^rtTi-l 
t JL_u _)____ 4_t_t-'_/l ___L_-*__-__4 4_____lj_fl Jl_>- 1 _jj__<i ajj ( j._.<a_J „-v. (jL_3 l_J_SL__j 

^L! 4_t__*__- l__.j <_<r 1 <j._>. ^ i ^ jl_*__l__I j__j (L^L>J1 ^j-J-c. Jj_____*J1 ____ 4jjL>_- 
Jj ts\ -r\ \ (YY ^_3j JSL_-JI) i4_j_>. "i i * ujjL-lj Lo _____ \ jus-IjJI (j:j_____j) 

j*3__J1 4 \y a __3 3jj (nfll 4j i j__v _J 1 ____ Jjj _-a__> . 4jjJ_>. CjV*}\ ,u <.„.>■ _,l-- 

u_V>L__ c.>L- t > \\A j^jj 1 £jjLb _jjL__J1 SCIENCE jL_____VI 4_*__,1jJ1 

^LlJ^LuJl Lol t 4j j."< *) I 4j_>. I _yj c_JvL> Lg_iV XX 4 j * \ j^JI 4ji_u__J1 J_a->-i L_$__>a 

. 4j^_o 4_L>.I /ys LdLw L_4_ _/ X Y 4o__i___JI 4J_j___J1 L_Ju_>- jl___ __L^>_i_*- _/1 


l-ij--w ;^Lj'f 4... m i-j-<__- jL___il j^L>J _— >j^___CJVl j_^_>ii,-J 3jj__^L_a *(XY) JiL-JI 
1_L4> j_4 -_j- _.__ ->J 1 ScljLJI LlMi- ^-lc Jj i m <*, IT < 4_.il>- > t « l-)jL__j La _____ ^j_i_>o 
^j-AJ J_vlj_Il ___i 3_J_»>jXl L)>L>JI Jj_J_J 5jJ_d.l 4iaS_TI 0_U_ __j-_J jjm.^jj j*L_ jrt__>JI 
• ( i A -->• j < _ 7 c i ( i « J < il i > mT Iti_4 _ts_4_j ___i L__-j3 (O-j 


^jjojioll jj__oJI 


4jj1j_>. 4_>j__) JjL_JI jjjJLlI 1 jLc ____ _j_m.<».>J I L^L>J1 (jj--'.i .ajj J__ <_.->. 
(j_c C._ > -j->.l U_L_~j t j-g__gl 4_!___u ^hlP S jj, (j___l_J1 Coo 4jjj_~- 4_>-j_5 \ \~[ 

Juu L>L_-J1 j fl U~t ^Jj t ^Lj-l>- VY _-__>■ jlj o " ( hLj _4_ijjj <j1 ^l U" i (i I JjI i u 1 1 
fftjj___M _U1___J _^L_ij J_L_*j 4_>- j-^ u t T oJ 1 Jj_*__) 4_- j_"t_u__ 4_ja^i_C <_£ I ^L-L»- VT 

j__ < ^J L}L>J1 _ j_4_ Telomerase Activity igj" m « . jlj^^Lu __<. <nU 
jl____ t4-c._io.il jl_1__J1 jLii! L>L>JI >jj t najj _)<*■>■ Loj ir j .(Jj_M Jj_>J1 L>L> 

. L t . L_--j < n ij __j >______. o Lo ______ ^_______i! L^L>JI _jl__ i \ j->-j 

L^L_>J 4__4j1 c L}L_>- ______ Jj_______>J1 ____ -=_>_» ^jJI <_-JL_JI c__>.l_JI 

___. J-oju _£jJ1 John D. Gearhart _jjUjj> oj-^- o^-j-b J j^ j-* ( jtj ■ - a j") 
(jjo l-jjL-j j >. <jju> ^ (j-^ 1 * ^ .(Baltimore) juSLjj__ jJju>. 4 t ^l— > 
(XY (jL-Tujl j XX (J--jl>J1 (j_« l_j**vLj) 4_>£L>. ,,. i j___c_> (j-Lc Jj_-__-__>JI 

(jl j____JJ C__0LJ1 e___<_J1j t(jj <n ajj L*>L_>J 1—^j1 ti <^ <<iUt a ____i 4__£j! — (___o 

4__Uj_L_ (j__ 4______it_4 4___jj-__ _L *>__=- _-J-C J j„ i <_..-*_ U ^ J.skSl.u.i 1 JL__ CjjL_j_j_>. 

j_xj__j ^__4-_J ^L^La- _-__- _4__o J______- (___J1 4jj i*it i T I 4_L>. _*1 (jl >. tjij iii ajj 

_-JI £_ul___u I 4_L__g (j_C L_j_4-C j-L J__)J t(jj.-.,i .6 JJ l^ i nf (_-~J1 *-_Uj _yJ Jk_i__T I 

uLu- _? 4-9-j__t (j-sL^>.1 4_ = Jl4_C JLaj 1_4J_J*___>1 I $'tC ^-iitJ Jl_3j t^_uL-(_ul 4j___uj 
j_j_c. 4 jl o r (j_oL^_>-VI Juu C o <j£j->-f _-»L-____' jl t^-Vl 4_5t_t__j J^lt-tJ 4 j iU 

.4_uj_tJI JjjJI ^Ut a (__-_) 4__j_U_4 

Premordial Germ Cells 4_jJjVl ^^al^Jl jjI_CU1 -s____ cjjLa j-l>. Jj_c ju_J 

L^L_>J1 (jl JL_»G _-"(>. t4__4-J>L~l 4_J j_JL_>3 J_sl___o jl ____ L_^___jjj t4 i»J__b (j_« 

1 ft j i m a L__bLj__i j ____J1 1 j ' " ^** _ > ____L_____>J1 t J ll" £jjJI 4__lL^__. ^jjC 4__>oLJ1 

^l jjI ^-J-4_>- ^Lul _j-L^J ^ ______ _*1 Sj-oTu-uJLl L^jjJl_lj J^LlTu Lo 4___-L_tJJ 

. (jLt-ujyi r 1 I J-C-JaJ (___JI -e__u_J1j L^L>J1 

ti_>.U1 j__ ^uaJI J__o _M LM_>. (____- J > u__>J1 ____j1 ^jJI t__Jl_J1 _>_c_it__Jl 

__j_j . 4_t£L i j_/_M GERON 4_Cj-__J _>___uJJ ( l tMichael West (Si fl n, JS^U 

(Jj->.| 4__j___ LJl_>. (j-uljuj j__i j . 4_t_»- jj j_j_J 1 CjL_u___I1j ' ** ' j ~- ' * I __J3 4-______%-x4 

^cJ c-o-uj J-LjLo (j! __J1 l_L_b 3jLt_.V1 t-4_*jj t Advanced Cell Technology ml 

_____ LiUj dLcjL ^^"i^l a . 4_3j j_jl_x3 4 j plr 4_L-__« ___. 4 "m j mim 

^jjLu 3jjL__J1 New York Times j ______ VI 4_u_.|jJ| 4 j<_u_i)Vl jL__-_ , 1 4_Lt_*_j__ 


J iiTi m n II UijuLoJI LU_* 


. jVt __!! u <ilr J_-l_j I^jLj] fuJ fJ frL--)_1 4j*_____ jL<3 I l_L_j i \ \\A j-i-4-jj "\ 
L>L_- £-_jV 4_aJ__r"i _-.U 4__a- _ 1 jL _-_--■ 1 C___j JIjLo jl 4. ,.m rtp j_,_ I -Ajjjj 
4jj___j 4_J_>- Sljj 1j_4___ jl JLju D »!>L_4 j o j_b L_jjJ_» J__ 4 j _-J_>J1 J__ »_l 

4JLjjJ_5 ^JL_V," i ul JLj3 o tj 7) i)\ j_a 1 fl jlf J_ ___v 3lj_J1 4_uJL__ 4_jj__u I 4_____jj__j 

3lj_JI jl : j_b (o_$_- jjL_ t_7-LJjJ- 4__*__*__J1 L-$j c<-* ^-Hl i ^ , (i , n Ti m VI 

j-C ^jCjJI _---^j} ♦ J *** Jlj) jL__V1 L— - i j|^_____4 j____>- __J1 jLj4_J 4___UJ_J1j 
jl £_J_j__U j_>s 4_sL__ t _, ilr J-LAj CjL L_ciVl tf_JL_ _jL__1 ^_x_j ^J 4jI 

j_a J-lLjJJ ^tJL-Jl __Lt_aL_v ___ j___ti_^i j_c> j__T 1 jru j-J-J-i _jL-__- lJLLA jj __) 

j_ss_-4J1 j_L>J1 _---_ Jj ir^ L_t__j J_LL__ L_£J ^-L_ _--J1 <-Jjl ~r ~W 4 s____ 

Ijlo-sIj jj _____*._ Lo) Ljj-_i -_». ■ n*> jl J*__>_U j_4jj <(Human Hybrid Embryo) 

.^iMI _£j" i t\\\ __lc 4,La rt> 1 j_a 4j <C _ U CjL_£_V1 ijj-^J Ijglr 

:^t_vT 4*!*-! I _*1 4_9»_W 4__ftMteJt 

__J1 4__jj__ Jj_j 3jl J (.1. _J jL__J C_X_L_5l JL_ 1 jjJ_C L_tJjL__ _JJ jl Jj_it_ 

l__j___>I JL_ 4_L 4_JL- (;Ll__ _1 0 ^tV m,i _JL->5 ^ u< i ,*;<" m.U _J1 J___ .4_U_- jL-La 
4_j_c _p_j__j i___J_JI __JI ___>j__JI 4_c L_j LM-i- j-4 *j_>- _>I_jj_J 4 T_-L-j jcjIj JL_j 
t L_U- _-_- JL-1>- ^S-j n nll L!>UJ1 ^jjJ 4 j <j\c 4jj_j>J ____ l_J1 jJ___V1 *Lf__-_"1 
i^-jj 3j___ jJiij jl jjj 4jJlL>JI L^L>J1 j_o 5j,j - 1 r> 4 ijr ^LJ_ _ 1 4_Lxj j__ I LkJ_u_ 
j-,j "_r--g) jjL_>m j„,j _>J,1 L!M__>J1 oJl& _J j-Jva t^--ijLJ f_JL j t miJ jl jjl 

(SljlJL -J_-*_dl) <-ij1jjJ1 3_U1 Jj__j jjj^-ijUI ^Ls lJLl&^ (ti>L>JI mim r„V1 

j_4 jl . 4-o- j j j_a 1 (j jlr J-u__>. 4jjj_I 4___jjj ___ 1 ^ j n (___J 4jJL_>JI oL*>L>. j_-i 
oJLA C__ljj l_U_ JUU j i_jj___-_o J -C. - T -J L^IjjjI C(, t^lV-x-.L-1 _y_Jl c(_>__»j_i__J1 L_ili>) 
___ 4JL_>.jj j_-i 1 «i ■ (iMjj"i J miTIj _>_-Jj_ll j_a 31 jj _____ 4jjL>J1 4_JL_11 4___t_jj_Jl 

(4_i____,) LJIjlj 1 ij>->- _jjL__ ___j v L-j*j __t1 _;j! L$_-t i^j_j_i_/1 3 jlI j___q J__ _j 
. Blastocyst (4jojj_'I) cm.uL-j^m.^L _. o ..gj ^ L^L>JI _j1j___c j_a LjSLa 
4_j_e j^JbtJJ Inner Cell Mass 4-J_-1jJI 4_jjL>JI <Jb_J1 jj__ -J_v jJll 0 jla ___ 

4_J_Jj__>J1 J___o Vl L_J>L__JLj _,<! miJ L-4 U U ♦ "1 t j fl " ,,i g J< m, j 4_cl jj_JJ 

4__jL_T _-_-*_> _;_JI j_4> 4jj_j__JI L^L>JI j_« _j_J1 I_jl_j tEmbryonic Stem Cells 
L>L_>. »1U r 1 __Lc jjL_ j_bj t _l " tU (-ioi-sJI jj--J1 J>L_>. »1 ( >> r Vlj g Mt 'iTt 


4 j|-_ _yi iJulil 4iL_ lj__4>j ♦ 4jjj j> _u_J| CjLj^j^L» gJj^c La 13] ___j__J1 ^LisJjl 
4jLo 4__jLI__4 ^Litj LM_~ ^^ic Jju__- JL£> Cj_L>JI ^Lm! 3jL>.1j 4jjlLs. 

J_*jq L-^Cjj _>_Uj t.Sjjr-i i^Ajj-JJ <^J--JI £_st_ll _ 4_t__Llll 4_l--__1I _ 4_UL 
__J1 v_jj__l 4__1 *__Jj_M 4l_bjJj L___ju __J| Jji_j JL_ jjjlluJI 1_U- *4__J1_JI ol_»>L- 
jul ___ 4___j__>J _>SL<U JL_j -teTn.M fl _>j_J dJJj _jt VI 1 4__o__>Jl __Jl 4_U JLpJl 
. dJUJ_>JI CjL_*j VI o_U_ _>£. 4_3JvL_tl CjI n m U"f I J_-__J t_UjJ3 
iC-J-JI JLa__- ___ 4 g _ a £j\ nj jU" 4j L}L_>J1 ____ Jj_x___>J| _jl__ 1 j_L_>j 
(j-sj-o _4>.^Lc. £^j_Ul (j-Jj_4_M _yaj cLl__C -M ^jj CjLJ,<u-J J^Jjuj L-u_l 4___>Li_Jj 
4_>JLa_a Ll_u1 _)_LJU _)_aj (L__L_JI 4Jj____ t t.*X _>_- 4_>uL_J1 (j-Jj—O-Mj tj_L_J1 
_____ . jj___jLj lKLH 5 ^J*^ t__j inL^tl jL^_>Jl _)_5l^<»1j _)Llaj__J1 ^ljJ^ <j-*=>-*J 
_ys 3-JL_-e_A 4__J__U ___■ Cjj_4J ___JI 4JL1_J1 Lj^UkJI jl__ _)j_____jL _>-_ j-_* 4JL_- 
£jj C_Jj__Jl Jj n'i ( .tt,l ^ <j < n jj^ J i <■ I j-_Aj .(j-ajJLl t m m") ___JI ___- ^LojJI 

LM>J1 _>__ _>_u^_-_i! (jj miKjLu LuLuaJLl _>_ajj-U f La_ ___ c__J___1 __J1 L^L>Jl 

tjJj ni*)- 1 ! (jj_4j__ jljjsl ^j-L-JI L^L>Jl JJ-Jj I # 4__jj__JLj i3_j____X1 
.(YT JS..JI) ^SL_J1 (>j-4j ^L-_JLI ^U__-_1 _^LjSUj __JI 



2L_JLU1 __-_JIj *L___VI ^UjI _^__ -^__>j-J :(tr) JSL__tl 


iJjlojuujuoJI <-— °9 l.jj,'ioH LiU3 


_v» j--~- ' < > I U"n ____ cjLjJuHJI djL^J ^yU-aiil Jjj jU"JI jL- JL>- J_ ____j 

I jjj . __,f oLl^pJI _____ __U_/_I 0 j-_ tU" < <> (ilf-L>- i j*_l qj* Clt1j___-i ( j -__a-_~ 

£_-j_iU _>__*1j_aVl ^u— I <j-«J tj mi i II _r-C <_D_ Ju_J jj i 4 * 1 ^i.jtL -__) 
l<i , „" _--Jl 4 j j i a 1 1 4_L___jJ1 (j_>lj->*fj *j£ <."11j t jj-_J_CjL (j-aljw-l L$-->.*M--_ 
< Jlj->. J< mm 4_ijj__-i jjialjwa^l oj--. _>_-, 4jjj ■ ..1,1 LjL>JI jV i4_ijJL___JI 4_3__sjJ1 
JL4> J <>t rt j Cjj__Ijj Jl_9 4_JjVl jl jJLl C-_-1j Lo 4_>.LL<a L_3___jj_jlj 4_JLj_C jlj 

.4_ljJl>J1 CjLu— ntl 

C c Lol> 11 3j_cL-__« L^L>J I <? j__ 1 ^ 6,, \ rt") jl j~Lu (^--Jl J__lj__JI fjt>\ jy^J 
j_A " <i U *>j 1 ntl ___J 4_-_>Li_.jj t jL__iV1 ji_L>- jj trn I 3j_LlU J__ljJLl 

jji$_%j j^M cLJjJI jl_3 ^oIaUj . JjVl ^jj-_iVl 4jL^j (JT __-J ^L-J^I 4jIjlj 

J_— _>- j_j ^jjj_*j 3j__lj_JLI (__jUI1 j-j-^j , jL____V1 J____J 4_JjVl J_UjJLl 

___JI _Uj _>_>->. J___uj <"L_Lc _jL1j_j_>J1 ___C C_Jj_w| (___"! ^jL-jIjJ j_a 1 gjlr 

. jlj_i_JI ____ C_Jj_>- 1 

______ t LcJjlJI Jl__L__j l_5j___ djj___ 4 j n j <J jL.i.i_VI J_L _u 4_JT ^_- jj 

djub jL- <-_Jj— > * !M_--> nt 11 _>__»j_»_i (j-L^r." 1 1 c_jj_iju 4_ai— — 11 (jloljwa VI 4__JL_, 
1 $U r 4_JT j_g_3j 4jjj_"1 (j-_-J 4 j 1r L_ l_-jj__*_IJ ^ J_?r " < ,„ <_flj— __ LjL_>J1 
4_>JL_J, 4jjJ _ 1 j_xs 5jljJL_w __.L__oj _^1„ u, 1 <1 __JJ ^j__J_J1 _J! 4__L_J_VL 

. LJL_- ^ljj j_ii L4J (j_uJ ___J I ^j-sljuo-l 

ji L-jL-l, ijL_-l 4_jllji ^ljVi c-^l_j cuj_-_j m<\ j , , ,„ rr ^j 

L>L>- ^jj (__!] 1ji_-j3 jl_ 4_JL_sjj-JI Leeds 4_i_-Lk ___ c\ oUII j_, 4_cj_4_fc-4 

^aij JLjlj ^Jj l___9jj Jl_3 L_b jJlC j>>j Jl jl tilu->- i(j_L_J1 j__j __£ 31j_-V j__j_JI 
j_-i j_sjj_J1 ^LaL I Jli (j^j iU jL_ 3jLjJL>JI Lj__*Jl Jjj 4jU »1 4 ~» j"*>J < j-oj-j-JI 
_;jj ljL___-VI 3j_x_> 4JLLL -f 0 ,„j ,„ CjL__uJ1 i)JLA ^-1 J. V" ,„l jl_3 1 j___j t JljJ_v 
. t_jL>_V1 j_-i 1^>J^" _>1_1jwoLj 4jLl_JLI _Uj _,_>■ jl j-wJI _r- <"»4. iSI ___!! 3)j_ll 


*ft (J-.-J 4 j_j___JI ^ U <i T « ^LlL-L __]__>_ 3ju j_>J! cj L__L___a_i*_ f I <? jn> jl 

j^L>JI 4____Litjj njj--! dJ-Jj-C JoL__j1 (___ LcjJj i4 j oMI J_L__jVl 

^l j " 1 3^1jj jl j__oL GERON 4__j____ c_-L__ jl___s .__cl o", >^1j _;jL______VI 



yyoj*ij?ll jy-M-H 


Lii— i ">» 1 ( j__3___JI iJuj (j j| .<-u 4jj L g jlr J.<^> -_, _-_JI ^jLUJI 4-.j,t__* 4_jJ.L_- 
I j__> (___! CjL_<jjJjlJ11 j)_o 4 _ j-j--I ijr^- (Jj? oL_}j___JI (j^_-> (^j.u < u.:*- "<JI 

uA^- (N.LH) c ___oj-_'_ I l cjL_*j}U ^-JojJI _l$_JJ 1 jL^____ll 

^jlJI ^jUI jJI J£ (jtj tCjL_*jVl _yj ^jUI I jl^J ^jUI ^_cjJI ^jj___u __>__ 

j~4 C-jl_> jj£ jJl 4__j VI ^^jLaejj ^Lx5JJ ^LoJjlJI {_y& £j_jj_j jj___>sjj 4 jlc J <^">- 

.^LkJI ^u___ji 

4_i <t..Lttl Cj I js-CL>wt I ^j-ujJIj^ ?JjJ j lj.g " _u L JJj-o jJI Jlj___J1 __Uj <____ijj 
_ys 4jJLxJLuj Laj (c__-uj J_oLa) I $'tC CjJu>_) ___JI c_jjL_*-_JI CjLoI jjliLal ^j__ 
U 4jJ_j____j_VI j 4_jJ_1 ^MI j 4jxU'i >Vlj 4_j_*i_JI lL.Ll_.jVI -_j_4_3- <___! 4__5____> 

, <jL_a_V 1 J < 7>~ i <i <o _-J__ 4-u_A| jyo -_L___j 



m *a _* >__i <*___! >* 4jui; ^ 

3j__L__ ^jjjjjjju j\__~LJI ____ _lULL_> 

Programmed cell death Lj^ „ ,VU ^aj , < 11 __jll 
^-lc L}L»Jl Uj ^j^j 4_i__j£JI ^3 u^i^JJ 
jl __}L_uV j__-L__ *Jjj jL_*j! Ij__L*_<j jl Jjai 
^LiJLj (<____*J1 L}L_- 4j_j_^;___ j-h-L_J 
SJLLI <____- ir-iij 4K j\_^£j_lll j . _gj mi Jl j_*jJI 

Lj_i i 1 (j mi J *J ^.lll j_4 J-__I -->tj I mi! jL-aj _M j_«__ 
jja Jj_ :4, 1 11 n\ £j-ka_" <_^-JlJ1 J1J__aJlj .__SjJ__a jj_ 
SLaLc ) Y * Ljl * --I Ja.ijjj_L_- ^jui^ij j! j_L»ll 

Jkj 1» JIJ-joJI IJub ^ i_jIj_>JI jLa ^JaljJI ^j 

. J1j_L_ o1jJL__J 1 — 2w^"i n a ^ ^ i j <_ __UjJj Ijj 

J_-_o 4 j n j a - _ 4_£j_a_a jl Jj-J-II <-. t .-r j _>__! J Jj^iJI r>\ *UJ_J1 £_t_>jl j__. 

.__!jl> jl__ ^L^Utl jL__ L__oj__u j ,:A\ 

1 j__ J\ __.jJlU _y» « ^m,., . t-Aj-^j Vj .uu^H^^^tjjUj^ 
J*C M,j jjj *\ a.lt.11 jj-L ) j ,_, __jL-U ->a gjill l^! u ? 

_L__-1 a| L_L__-f 4_*.u itl ; *wa JLi/n i u t J-_ 9 .,_j\_>. 

(L_!Ll^__ ij__i-*JI Jj-s J-w-jjJLo SjLjjJj . LjL____| , 



: Jj -I jj_>JLl < jL__j_l 4.,<"(i_;,»j {_JjJ1 j__jjJ1 jljjj _J I o-g fj--n .^•"m j- ^ J _)ljj_*_o 
tljjJI J___*jLj L_Uj (__i_*-jjj i4_j_i_LaJ1 4jL_*JI JjLmjJJ JjjIjJo jiiii > ,7n Jj 1 1 "n 
jl ^jlt ,aj .<■ <\3Ti (j__<1j_jaTj jUaj— _-JL£ 4 j t " <uU (j^1j_dVl r^Ut l £->.LJI 

j _M £-_jj1 jl__j ^V * ^Lc ___j 4JL__. _V jL__ jJs LSLjj^aT ___> j-<ut 1 1 iU <.ijJ_~ 

3jUj .«Jlj ^Mj»JI JL*_js Cjjj>» (_jJ1 l_j1 Ll.i <i,-*"t._ 4_3__t_t_ 4 i < n VI __JJ J m jl 
4__j.< <J1 JjJ_-_ _____ Jj_jJI j-$j_ <--LjJ1 JJ->JJ Lol . d__\__JI (J_s1j_a_1 _v--J»J (___ 

_h-*j __«___, Y* (_JJ 4jj <i UT1 3j____j j.."< ^j jL^ i^j^jj LjvL_>JI L^j ^_j____3 ___J I 

»1 0 1r J»i ui "oj . CjI jmiI <w H ^l jjJI j 0 rj __ < n o A-T1 ___ Tjljj 4__j_s1jJJ 
IjJ I c j^ (jJ-JI or^i-JI JJ-alJI 4__U__l__ _£_J| j__l _>_> 4____>L_I1j ^_a_*JLl 

_jIj_l_J (j.njtlL L>L__JJ -r 0 , .■:< i ,1 ^-OJI 4jj_> tnTI SjUI jL*jI A «J.TI ^U____1 
c_VjL_____JI ^__>! _)-«j ijj-o! 3j *i ii T (j-jjlj _)l _)L_jjU -t <_(.»! " 1 .1 __JL_JLj tJjJiol 
i_v_L_1 £jjj->- Jj_* _>" j_;j____J1 4_-j*_j__JI ^ljj ^\ 1,1 1 o-^*! >-* 4_- jjJLLL 1 

I JJJXJ (jl ^ jl t 4 fr1j____!l I_jcT i^Lj__.Vl J 1/. " .3 J , <-) 4_4 1 J_5____J 1 _)| jl 

j__1jj j-J_jJ _)jjjj4J ^JLaJI <Jj_3__ ^lSi o '"I _)*_ I __JL_5eJ I • iU IjLAj .^____uL 
_JjJ_1jJ IjJ 1 * j 4 j_b *.j_---'l Jlj-caJlj . LujJI L__jJL_~ _-- jJj 4 j iUTI 4jjJ_1 

3j1jVI l_1_3 _jI ^f S4jj mijTI _)_-__ ^.j ,0 -kJ ^IjjJI ) <r< i (i _1^_ 4_i i J j . (J1 3jIjVI 

IjJ L__j-_j . Hj__- _l _)jj _)_a UCS*- 4 3^ J~~- _r-- 4___aL>JLl _-_ j->j5_1 7<--o 

CjI j _--fcJ __VjL__ 4_oV_ j____Jl j^-u -_l^-^J -j_j3jj _Jj_>. pljjJI I j__ _j| Hjje"! 

j-.ii^TI <-L__ __JJ _Uj _;_jj _l__ ^lljJI ___j ._-cl 1 j ___*>__>.! i _ ) jj__»j 

4j___uVl _>__ju 4jL__j La __*- __JJ ____j . 4_wjH_La O VjL <rJI — -l.L ____jjj . _Jj____J1 

_)! __JJ . 4_jjL_>J1 4-uJjJI (jjljJ-JL {__>■<» J1 _).il^Jl _Liiu..«1 JL*_a (___ SjjljJI 
Jujjj JL_L_Jlj J_>JI _ r jLa_.i-r>l _____ _ry__jL__j dilj JlLcj >4 j ir> ?\\ ^l-JI ^imtj 

J_-1j ^lo f 4___>J 4__l_>.jj ____ ^^ij «") ___J1 (__i__lljJLlj ^L__-Vl jXt u »1 <i 1«TI 

. JL 4_kIjj jLujaial JSLt ^j 1j j T (i _. a 

?-__.J____uJI _>C _i jJLJ I jU 

5_>m j_4 Lj_>- jl-l-j 1^-1 t L^JjJo ___b (j____L__l 4jjL>JI —jLt* i ioTI jl ^u__u1 

Jj^L-wJ i^^J__-_U) -C_4J_J_A J_wL_aJ (__Uj <«-JJJ (_J_J_U_JI (^J-O _-l_- 3_lJ_>.jJLl 4_Jj1jjJI 

_)jo ____j___J1 j L-.^tJj .4_J_>J1 ^Lm 3)1 _>■-.( i "t ___JI 4_jjIjjJI 3jLU _-__lL____ 4_J_4_c 



?pj$JI jj3-i (Jjo I _Su_6 ,Jj6 :6_*>_£Uj_jJlg p_j_LaJI 


Lgj-_ L__cl tWt\ ">j_<s J_* ___ 4_j_ji_ _ys (JJJlcIJ- £^jl>- *1 * * _-J1 0 * Jjibu Ls 4_jJ_> 
J-L_j l__cL__jj _)i l__-_j (ji jnrJl «!._)._)) _)L_ LL>L__ Lj*__ L*£j «. I . _) . _)) Jl 
La) j_^_L___<i J-L__j ^> mi £ n LjL>Jt _)? ^cLu _J l-iScUJ t(jjjj_> ^L__u_j1 J£ Jj__ Ja__ 
jjJ__J1 Jj—>- ^j^La 4__-j_a Ljgjal ■ « ii*)t l_x_j_j _--I1 _, j <r"n*1 jL^-jJI LM-=- I--- 

_)l_» _jx- 3 j_j__ Jj->- _rL_>J1j t jlj "..< mL jjLa_o jlUJI LjL>. jL__$__ .(_^jJL>JI 
J}L_- 0 r->rt'f j *LJ_>J1 « I ._) . j)> _)L_ I_l_L_>j i jJ-jlJI ___ ju1j\__jj jjI.Cu ^LjLi- 
jlLc « I . _» Jl ^j-ja 4_J_>J1 _;j_L___- Ljjl_a j_lj tj 4 **< t »tl j»L_u___Vl CjLJ — $_c 

i4___ *1 * * ^J-*-- _>-a-___ J-lc jjjKjjJ 4_J_>J1 «I ._,._» £_a _J_jJI __ju_L>- JL_J_> _M 

i _1 — JjJI J (iU Tl <{ I ._) . _» _)_« j _____• 1 ^J-g-l <J---* "-^ « I *(j • J1) LjL_3.jJ 

*__*, j-Uj j_4-jJI ^JL-j £ja LjL>JI _J (j-blj-JI ___jJI JuL_JI __~JjJ1 -1 *i* f _Mj 
4-L.4 ~aJ L_4 I j__J CJJXUJ f J-&3 ^.J-tTuJ L^-jL- «!._),))_ J1 ___ j_j_u_____JI 4_tL__J 
(_-Lj -lAj_jl_>5 j_~j ___b 4_>j___j__JI _)L- (_jLi!Lj i 4 J-V II £_aj_JLl _jjJLi cLaUI 
j j__ J _>Jj . 4_jL>J1 «I . _) . j» < j.a_<u L$j_* l_U_j i4__*-4j_J1 _J L j. " 1 .1 a £-"3jij _r---! 
_)Lj___u V 4_U4__i_>Jl LjLkJl _)Lu-u_j <jJ_lllt 4_v.j_kj_-J1 J ^j^Jl lju_ _)L_ J__>JI 

LjLJJI «!._,._» _)! t (cjL.__jj-Jlj __L__J1) _jL__JjU 4__JL_L_J1 L>L_>J1 
_)! 1 1 1 * *»''* jjj * j_b Li—" ___jjj 4 _)____) *_j Ju3_j V JJ_J 4JjJ_ <___ J_L_L*J 4jjJ__J1 
_)Ia(4_uu__>J1 LjL-_1I _jjl__j ^jJ--) LJjJ_ o^LLu a^jlSLJI L>L>JI « !._)._» 

J_- (J J— L JL-J ( JLOJLJ Jwol JlLc _gj. Ui J1 ( j__i_>Jl _>_3lj__j1 __ll iJ^- J i mL_ _u_ 
JUjOJ (^jJI L__1___J1 lJ-J-C J__)J .3j_J_ll_J-0 (j_jL__JI 4_jic) ^-_f Jj_>. JLJLJ _j_3j___j1 

4j jL-j-i jJI Jol wiWI _J[ _j_ju j_4j i4jjuL__J1 LjL_>JI «1 ._) ._» ^-ji _>__-L_JI 

4_ljJ_* _r-)JjJ ^Lu| jj- 4Jjj__JLl 4jjjJJ _-Aj t4jjU_suJI LjLsJl 4ijjus 4jjjja 

l__cL__j siLui ____ _>oL_- JSL_-j JU-ju ^uJjVl I j__j . Telomerase > u j 4_uu}u! 

. i $~tJt rl o _£j_>u V ____J1 4__J__JI ^jjjjuj _)_ajj » " ) ^j__j j4-i t4_ji>J1 ((!._)._» 
_>-c 1 /j j 0 -ejj CjI j t j (^TI ___C J___Lj*j ____) 4_j__L_Lfl 4__Ju J j ^jjj _*1 1 ju_j 
4__u_i *i m 4__jj_jlS_J1 L_jjL>J1 ____ 4__ul jjJI __L_JI jL_ l_c____j t _jl <n nlTI 
Uj JL-uu jL-oi JLU _, _-__)-*! jUj_l_ f L_^J__ 3 J J J ^ 4_4_*_ 1 *jU _J__J t _>____!*_ Vj 
^3 __Lc j^-j-u (j-^l 4_JL_JI 4_l«Jjl!1 -_j-rr jllj .^JLkJI Lj_3j __Jt 4jj__j_JI Cjj q"h nl 
l__ JL^JIj 4__j_>j ^tTI 4. jl»r _-_ tfjjJ ^ 4jjL_t>a t(_^j_r___JI ^jjj _?l t ju_ JaC 4-Jl 
. jL___ Cj I jj-jJ jJj j-4-Jt 4JL__J 4JjL_4j 4_-j__x_J| 4_4jL-_c j_b __J j JS^ (jja 


tyAjM?!! JJ-__-ll 


CjLj jjlb L^I-^Lc. j 4__.jp 11 m II 

^jJI ___. m jJ1 __J j__>Jll <____ oLjjil (j! <_____. ^LUjlII ltj-j f-i -JLl* 

4_?e_4 j_J I (jlj j-^j-_uj £(j--*- Vj-_utl (jl ^*_*jjfc JL___juj 1 4_^ j_-_uj__J 1 __Jt .SjJaj 

^-jJL u> JI 4_u_j ____ 3_)j_>.j_a 4__*__aj-_Jl (jl ^l t^ jL u>Jl J-d-C _^j,,*L_ui ,a (_---C Qi>-- 

^j^JI U ■ *> (j? ^jlVL 0*1 _-j-_- * J[>2j jl_L__J1 _-_.<J.t tl 4_>,jjJ1 (jLa I JjlSLaj * l.g < n-_j 

4jtVlt -r g-i nj J_uu_J ^j_u_>J| 4_-_-<»jU __J- j_ti-S <j j I *jlr (j_L-_lu 4_)l__ 4_v j_> j. jj I j 
^jJu_>JI 4__3e_cjj 3_>Lcl 4. jl o r (jl ^L«Jl*JI l__j_Lju o . Jjl_>f 3j " nt (j__xju (jLi 
(j- a .i-aj 4 i «n*i ^j" i ut,L J -a * J (^-Ul *|_;j__-. _M ^-aIj-JI ^j-U^Lw j in" V 4__uj_L_u 
(j_a j j *" V 1 u.u»j L_£jT L___>j_____-j t3_L___juaj 4__LJL_t__> 4 jt <\ r t4__t____J J*)l t> (Tl 

,4uiieJJ 4jtjiUTl 4_j_vjJj_t___a_Jl L-_uL__>jJ1 
(J__jju (_-JjJt l_J1 o ( n _*1 (jJa.ii L-JU-A (jl J_>_j tL_Jj_>- (j-a 4 tj .JgJt __J1 L-.1 j^j 

^jU" 1 11*1 LuLa 4j|j-iJJj i^Lc T * * i^r*-^- u) "J*" 1 ( *i>-^L__JI _jJ__*jj j-Lc 4jLj 4jL_J 

IjI n j*i) (J__>L__11 <j-*aJU ___9 (J-u-jlj (j--Ji jUj-L__Jl jL__5b____I £-Jjjf <j^_jn _£j__ (jl 
(3_jl_u _,«.lc c_(-3_j _;! jL_ IJj_____j . ^t___. 0 * • * _j L_j o r j-L-Sj (Ljjjj n j tt-__j 
(j_a £j jj_?l ^ JjL^J (j-sLot L_o_i_i :__JL_JI Jjl Ki "Tt (j_a 1 1 .* J ■ ■> (jL__jVI 4__~ j-_fc__j___u 
->Ju_- 3-JwQJ ^jJI Ljj S**_LjjI_J| _jLa VI ->JjL-_ J-i (jijJU _)T oL_L_JI jt oLIj_l>J1 

S(jt__u-)/1 (j__. (ijLjjJJI) oLi-KJI 

^-j i ".JJ*-* 1 (j I j J *S 3juu-___i 3jL-a (j__j__j qL1j_l>JI (j_c t_?ju>- 1 ^IjjT L_Jl_L_ij 

jl " ( njl (j (i j" iii ^JLlJI J__>-V jlJ_j ic_j_____J1 jjJo (____ jj_.j oj^jj Opssum 
IJjla juu- J^>_£_ (jl *4_^jj_<iVt Idaho 4_*_~t_>. ___? J^ju _^JxJI Steven N. Austad 

l_3 ______• ______ (j__j__j _jJjJI ^j-___JjVl__ t^j__- 1 __J| 4___L__La (j_o L__J_-i_j (j|j_L_>J1 

(j-U-AJ ___Jl t (j I ii li) OLI J_J_>J l j ft,_T (, *it «>> __J| tfj <!_: J C ciCJ L_l>.jj_>. 4_____J_c 

oLlj_u_>Jl (j_o £j__J1 IJjUk ^ ________>. I 1 Jl__w l__juu__JI (j_~i (jSJ t4 i'ijL-J1 ___Lc 

4jj-_*_* (jtj, j-w _-!_- jj"i ttT LuuLJa o_*_JI JljLo __UJxJj (( _;j_ju>JL1 l__jj-_*_J11J 
4___>L>- ^1j-f ^»1 jL_5t_____L Iju «_)Lj___jj1» ^JLJl (jL__ l-LIJJj . 4_uj__JI ^ J^ (<il 

_)I 4_Jj _M 4ufcj__j OJLu _i_3j » *4_)j__*_ (j| j-otiT LjLc Y * (j-_j t j ___JI jj_J_JI (j-o 
4_>oLJ1 _l j>X1 (j-o <j___L__JI ______ 4___L__ 3j_LB L4J jj-jJ-JI (j-« _j-JI IJjLA L *>__>- 

4u5_-uu _>_=__-■ J_L_Ljj i4_J_>Jl J__1_ _$j_>o (J--JI 4_ut j ^-_C.T1 0*>LcL__Jl 
l_-1 uiJJI ot_) olJ—Ujj-jJI (j-ut 1 ^LjjI (jdC 4Jjj 111 11 O LjjjJLI (jJ-JLJ lI_>I JluJ 


JiljJ.1 j-o 4\_tL>JI £-Jj--u j>_c mi m j J£-"-j *Jj j * jj£> C7-^'j ^Lr-^d^- 
^L>J| c-j^ 3 " __i__JU-__ pLul 4 _L>J1 Jiwl j __^L___) j<uj j^-AJI 3jLl_JI 

.(Yi JS^JI ^l) 



Jj-**-u oy>^uS3^>3 j_£>lS-Tt jla i/>l>JI -j_4_uL_* I 4jJU_- J_A>. :(Yi) JS-_JI 
«__tVl_Lj_tlj_j (f<"> 5jL___» jIj— « ^Lljj \ irtjl ^___j j 4__iL_» ^yJI Lj;-ju j_S j "i j t, I J_L|j 
Jj_>L*il j-^_c fj->- 1 • jrj 71 m^j^ «^ 4 _*JI 1 0*1 « Jjj_>o fk_-J ^yUlj j^--* mSj-M 
.<^_>.LiXI ^JI cpjy ^jJtj 4oJL>JI ! . j . J <ji u^h>o o(_JL>.) ^yJI ^jJ-j 

3*1*11 >t* j_»# jlidl^L 

4_cL__j 4 ^ J 1 <V> j£-4J Lc J J->- j jjjj Ll_>>jJjj-JI C__4-__.J ^-)JL_- j-«j iLLa 

^j-icj . L$jLj->. 4_j__ __a__ j_j_ _j? __o_j <_jjJl Cm^j-JI ji_ 4_il>Jl ^Jju 4_jjii- 
VI i4_J_>JI J_*.|j _yi 4_cL_JI CjL_J 4 1 mij La _jVl _-JI Ijt <i mj ^cj cLJjJI jl jja 

jljM_jj jlj (3f->Jj ~^aLj_J 5j U j r n C_>0 J-4JLJ 4__L_JI __I_J jl jjJL_i_JU ^pl 

__3jj_>JI J___L__i 4 j rt j ^ ___ j ^jJ_j_>J| ___ 3_j_>» j_-s L-jlj-aj 4__st_fl j__jJ I j-L)!j__J 



tiilj Jo . 3j__>. (jjic ^p- j-jL-C Jf_J ^ j < j ,.^J 1 i.j.^jj <____ J->-J-3 (__-_]! cljL__aJ_iJlj 

Telomeres ^.o mj Lo j-_sj 4 1 j l> cjIj-L.. jlLo < h m< " *s I Lc- ^jLoj-cI <____ ->L>o^l 

<____ J^- JJ t^Ul 4jjL_-L__Jl (j_____^l jl Cjl_i_Uj-<J1 (j-A 4_JjJ_- 4_Cj.» J e.a j-C SjLlC (^j-AJ 

(_____, i^j___>_j V ^ * j <^tl jjk^lU ->____- (jLa ^-L-Jj . 1 1 ^ J_£ l-_)1j___I cjLL_$j 

j---_»1 ) CjLjjj_>i (__-_-_- jLj-i.a-j V 4_l_j jLj (___Lj____J1 j--ij_-4 <j1 c_<_3c_j j CjLjjj_>. 

^ jjj L_$J ^j-ujJ u t i «! . j , _s» ^j-yo (jl^LJLl ajjt ^LlILj i(Yo JiL__J1 

4-uL>Jl 3Ll_»- (____ y-ul < <t jj_1 L_gJ (jjSo JL_3 j>-L) i4_jjljjJl CjI <i-_at1 ^oe-uJI 
jjfcj C__-j_A__* J-c-JU j-£_- i4jj_i)jil 4lj intl (___. |jL<sVl ^l 4j ^j__u (_£ jJI jjjJL_> 
jj-J} (_g jj J r i.) 4_j___ J______5_j J__v ^lj t ^_jOj__J,| Oj_j3j-_J1 <_.< <-_ ia_.j J_v_Jl j_£- c_____j_jj 

^U-JI (jL-ij-JI *L__c! t( jVI ^.Jl ij-sej £_i1jJ! ^-i-j . jjl_>JL1 jlcjII J-__ ->jL_*_-_il 

L-JjLarlll LjI . j I j_us jLu! 1 ^Jjjl --J-J-_- <_-Jj JJJU 4->.jj-.j--_Jl i.gjii (jf (_____, £t_i_o1jJ1 

jL__>l (jLu__yi Lj^L__- £jj ^^-JLc j .<_." , ."i Ij tj-_CL>Jl1 _-__• (Jj_^j (J--J1 4-ua-UJI 

(j- 4 ^j!>L_i-J LjA-i-Jl _» j-__ (AJ--4» (jl jA_u l_4_tL_l t4j__JLa -Vlj-4 (_-___- ^gj_7i_ >u 
(—SljJol j_4 *lj_>-1 (jl Jl_-_- (^JJJ cL_j___.j ^ii ts\\\ (j-jjL^J < ; rj <^ij (_^jJl ^v-a__LuJl 
4-il4. -* (jf 1 ir>jl JL_.j_._j JL-dj . 4_J_L>J1 ^jTt <.u a ^JLc -_J-JL?e_j Lo 1 j__bj t,i ir-tll 
(jljj. j 4jjl "l a jrJ-lMiil ( j__>I..V,.ui^1 LjjL---. ^JS 5jj_>.J-w4 jj-O -»j__b «j-_i_i___--___J1» 
(jjjj jlji <a" < <iLj ^ uirtJ" L}/L__. (_--Aj) jL_oj-__J1 Lj*L>. (jl _a__ul il^-yjJ J-flj i3-jVjJ1 

.(H J_LUI jJ__-1) jlj-j^^LuJI LJLc LLL_-_ -dl-Uj (c__-£ij. 



Metaphase ^j-L>JI f L___-_uVI _U_>. ^—-j J^L>. j gfo t ___-_£ ^ j„ mtt jsLjJI 
4.1 o (ii _ui>> JS ^j-^o .(4___jL__Jt J_>»tj_U J^L>> L»Lu w_c______ jl. jjSLj ^it nnitl) 

(j_aj rt.t.-> ^--^jjJI ^j^j-tl (j___4_>J1 j-*» a_>lj 6-° ^jLj_c j-_ u^jJt L-i .luo ^^-Lc 

. jr\__j_L_> J j < iti^> j_? j--> 4^_L-> ^J_---_J 4-1 L ^yJt > i^>.tl j-L^-LjJ .«1 .j .-))) (j^_>v-_--J V I 



?p jgJI jj-»_ __■ JjdI _____ Ju* :63^iLijiJl9 p9_x%JI 



4_^LSL_l L^UJI :4 rtll^.* -t^jJjjjjJ3 <>»1j-« ^Ljhiij ._-tl 4JLv :(H) J-C-JI 
___L>iJ _JL_JLj _-s_-i____Jl ^—LjL^j ^^jLc -d___}L_>J.I <-_ ^L__j j1j-t-*j Ij "tl fuj-l jLa 
Qj&j j Ij^jJLTJ I (*Jj-l <jL- 4___t1 LM3JI 4JLv ^ L»1 .<ty_L-YI AJLLj ^^JL^ nrttl 
4j Ur JiU- L^bjjju |«L V _hJIj 1 ^"j n J-4 Uj->. ____j LMjWI jLia __JU JJj LuLc 
1 o ^ j>l v*Vt c^tdj-lj jl <— »j*j £_j«j_j— « JSL— jg __J JJj « 1 . 0 . j» Jl _-_-_; 1 
L>L_>J1 _J_ L_4f . Lbj*j ____j__j__ |«L I »i T i r j-_LL->JI _^ L^L>J1 jnit _j2 cj. t 

LjL-4&J bjJKJ-*» O^Sij j1j^-*jljAtl jrujjl jjLS j-4_*uu* 1 g<a niLdJ jj^L I -L^L_>j__JI 

. j|jL_LoJI __4 £__a__I1 ^LL^j _, Lc 4taaL>JL ^^j_J 3j-y*- 


(j£jlL>o Luljj ^_X__U (j1jj__>Jl (j-a Lc jj 1j_t__Tuj (jl ^Lo-UJl Iru i dl JL__Jj 
(__9 l_jj_4J (jl jj_>Jl oJJt (j1 (j\__3 JLSj t j-jjo j.LlJ I 3j^-l-____9 i— '1 j» j < r> _,— — L_4>Lj>_>- 
LjM->»JLj (^o Ld Jj-c. L-i Ju__.j 1 1 4 n i iir l____L__> Lgjlj LjuI t ut j_c 

_»___ ^j—u (j_« Embryonic Stem Cells _U-»Vl 3->1jl__JI L>L_J-. jl 4 j r b 'v -*J! 
ij 4~i nH j_cjJ1 _-_-__ 3jjL__ (jS_ ^cJ 4_ui_j_>J1 LjL>JI (jt (ji_»j j____e c__il_t1j-t_>J1 

L gj_ S ^JL lIiLjI jj -v (j_4 4__>.j__ L ____JLl 4__^_Jl>J| LjJ*L>JLj C-jjj-3 La 1 jj L-iljj 

_£*j _;jJ1 jjJlU u olr (jLtjj Jj! Ijla (jl£j <_,» i ^tl __-lj__>l _,_ (j__iL_ _;1 
_;jj| (jf (-<j r-. (j_« 4_SL_JLI (__S_iJ (j-^i v j o^ll 4JLLI ^ j-_^jLt__11 4_j_jlL (jl 

.j_____J1 (^Ju JllC Ltjpejuo (jjSu^ L*JJ O^J 1 ^! J^— ^LjIj 


t_)___lj 7T— J i.oJI ('>->- J J. J. Lioll L_jL__J1 ^..u-*»- _)__> ^^j-iJI _)f lJ&JJ-JlU (jja 

J__ ^^jJI 4 jt irJI 4_^jL>Jl l_3jj___J1 4jujLSjq _-L_ 1 J5» 3jJL_i jj -tr . <wj 

(____ L_U gjl ^*t-j ^.j IrTi t nj l_>L_J 1 ^ Mi-^tLa . 3jLu_J1 _1 jij (j_« j_ui> ^_yic _JjIL_-«j 
4__j___j ^jjjJI ^-i__>Jt Jj-_j J__ L^jI _>__>- _«_■ t i___ j jJ_J I l_Uj _-_<_ l__L__J1 (Jjm-JI 
.jlj.__.Vl _JJj 4jtflKja (__JL_ (_---__U fl»jL^ 2>jJL_ j-J_J ciUjj i4__ijl__ 

4_>-L>Jj t_>£-o a j-x_. jLwijyi _-lt i£j j l-jjj-tt "J1 <jf Ixjj *_jL__ijV1 JuL__ 
^LJaJI jLa Human Model (j__j_*J_ _;j ni jTI .tWitL u «i«»> La __JJ *L*i_J1 

i_fll t <»J ^Jj-3- 1 .o j j3 (jj j o n 4 t lt,t <UL>J1 _ _LA Jj-js _-_ 1 <\ j < n Vj 

J_*J1 i__Jl_>. jIj ^_J__>u1 Jl___- LajIj 4,t j jtMI L_if_ jJ_ L*i>j . ^_jjj 4 ,t j j.Utt 
L-il j t j. ^-ALj^L-- (___> (jj-C Lixu ^Jbj (jjjJjj _>-Ul ->J— »J c_-p y <i."'iLlXI 
(j__j__- JJ jj (j__j__« (jja (jjjLu (j_-1 V HiVl fi. VjJfcj t_j9lj_oVl 3 j__i______ 

(jjL_ ___ (jjjjww t^ufcj iDyskeratosis Congenita ^nl^tl ^jlL>J1 _jj______J1 JJ__ 

. 4_»oL_l __L1_4_J _M 4_aj L__a _-lc < n-wl 3j JL_ ^JuJ 4j*j__ 4JjrtUTI 

(j-C Jjj__-_11 jJb j1j_J-_aj Ij *itl ^uj-l (jf JJ-jJ t _______ ^Lll _» Ju_ JjLa- (jjaj 

4____L>Jl1 __J- j j .< jj_ 4_3 <c> t j mtl 4j_4_J _- t j jUll JjJcJI __!__. 4_L__)L>JLl 

__L_j__i (j-4 Ij j i ^ Lal. 4" A< nlj ^jjj Vl 1 jufc (jL_i LiUjJj 4_LL>JI 3L___ __!_, 

3ju_ 4_j_xjj__oV1 Geron qj> 4__j__i_ ________! jl__j * L^jJjJ__lIlj 4jj_Vl 

(jf 4jj^_>J»l l_jjL__JI _ru3j . JL>JLl 1 jub ___ 3j j o " a __L_jL ^L__J l_j1j_j__s«_4 
_ _4_f t L_iL__J1 4_<_jL L^-L, J__5_j jI>JI LMi- J__L jl j_lxjJL_J1 4__L__1 

__— 4___Li- j iL-J-Jl ___ 3j_j!_- 4_iL__ oLui- 4J _)j_l j i ,.j t Ju-J 4— _ j < nj j. <1n 

» 4_- j_5tJ__J I J_<1__ ___ (jL__jVl L^J L_jL__J (jy-JI 4->-jJI L_jL_L__l_J L_li Ju_>U ^^Lc 

j^ tttill ui. jj_t _J_--J pl njt II £li_l__l jJ IjU 

4JjL____ j_t jl_-Ij l_3ju_ L^J 4__-j____*___J1 JL*_4 ___ _;j_>J ___JI __L__jV| 

___ __Lt»LtJl «:LJjJl (jl__ t4lou (ji 1 1.,._> jl _j_j_4J (jnjttl (jja Vju-_ ij-4JkJ1 4JLL1 
3_-J tj____L _JJ_ (j_a JjJoi j 0 r (j-tj _)L__j Vl (jnjtj (j _* (jj_-r <\Utj\ JLjJLl 1 ju_ 

3_J_>JL ^J_-U4 jJ_V J i3jjL __^Lt___ 1J i_Jj__ ^ J rl j J_-4-(J 3 J-J 4_%_-_J £--4_-J 


?f° J_-*-" Ij* l)-' ijA ri^giojiJlg pjji-LaJI 


jl <J-at_) j-4 ci pl.tJI * _*J___ (j-*J ..J i** tl II 3jjLLJ ^ i u ">J Jj_i_uf j_JL___J i3jL-JL___Jlj 

t_>j___C 4_uL_J1 4-11.1 (____ j-Aj (j-j-uJI Lt^.^r i.li 4_±__ (Jj-i _£jJ1 ^JjJI _-jLj 

i Lua ^jLli-lWI j In ( j jj jL_J__Cj . _^,t. H (j__u (____ _--Aj c-<.a-,n 3Ij_j-I (_£jJ Jl9j 

(j_t_i J— *-) I O Nii Vj i C) - "* 

Li~ J___*j3^jJIIj 

4____sLjjJL» ^Lx_-Jlj c-jj mJIj J->Vl JjjIj-U £-~ , - j l ^Lul (____» j <_,**i JJ j, AA.rJlj 
j-_jL-J 3_-_L> £^_____*Jlj) 3j-j___JI -4-cl jjLj J^_j_>*Lc_JJj ->■>]! oLajjj t4_4jjAJll 
4_l___eL>JLl c__UL__._i1 LlJI <l____1_ jljjl_> J£3jjL___-ij _£jL*_l!1 ^ *>Lc*'_Mj 4jLcjJ1 

( Jj ,L. ii J-t (j_C ^bj-L J-LAiJ (_--JI *-_)UI_CjVI 0 JlA tj .^,* Tl (j-i-jJI C-ll i nitl (_--C 

Li-J-_> 3jL_*__JJ 4j_C __J_j t ^-,.<v->JI jjJ-JI 1 j-A jjL-j _Mj Ljj__l__l (__lc J__.L___1 

jl ^J-jJI (j--> jJI ^-JJ jjLljj J_3j . 4 " j n I, I Lg_^Li_j 4_> j "r j nJI (j-o <-.(J-> jJI 

^Jj . *L_*1_J| L^—JI t. ( frjj ___J1 jL-L-J^I uLi_l_ Jj n~( I «t, CjljJ lr^**( 11 L-i-ljLi 

(j-o-Jj * JL_j_>J1 __ij^_u_> (j-a l_)j____ j| L-._x.jJl (____ ^->-j _-_* Luj . __JJ j (____ jJljJI 
^-jj Juu Lojj (_£j-»J ((j-^j-LljjJI j_a___jJI (____ (j-ajju Lij ! JLlj . 1 <j o j *i t J-ol 4__»j 
Lt__ _____ (jjsj iL__jlj___lj SLpJl 4-_5_l 1 ] * _ <j ____ 4-Cjl ,m"U 4\x_u_jJI c_jIjj___J1 

_jlj___1 j__*___u jJI <3_ *I1 j "^lj j "'llj l>^^ ^ ^ ^J--^J-^^ I j^A --j__>? 

(__J1 Jj-=sj JL_ __jjJjJI JL_»JI (j-a 1j-x-i jl .V n"r 1 (___jj < fc (j -w t4_Ljjj^a -|_i__jjj 
Cr- J-UJ1 jjU"H I ju_ 4jjj .4jL_S CjIj i i (i JLLq i JL-uaj (j-i (jjj-a «4j__1j 4___lo^ 
(__ic 4_j_,JL_ ^x___l__j (jL____V1 (jl j^___u L__4l JLswl (j-a (j-«j Jj i Cj V L___ V 1 JLsb-a 
^JLjlJI j__j__*j ____!! JjjS_jj_J1 3j_jL__ 4jjj jj_ju_-j ^^i o (j^aj SSj o M1 ^Ln 
SS. . . . . jj_t_ajj . . . . . jj-l__j Ljjl JL>.| jl Jl>-I (j-a (jl_4 j_aj 1^4 Ll*t Cj L_^L__J 
4_i_Loj 3j__9 JJ^jOJ _-t-;L_3_a 4jj____jJ1 4___u _£ jJI ^___JjJI __ilj_JLl j! cLcJjJI J__1-j 

• ^_Lc ___cL___j 4_uaJL-JI (Jpl_L>J1j __ijL_I1 ^j__3__« (jj ^Lu^ii iCjlj-Lu* j--l-j jJl_j 
jl3 V • ♦ • ^Lc ___. cjjL-u (__111 4j-*JjJI _ij_m (jlis l_____>j ^_L_. 4_tLc j_C L«_c 
4 nl i ,1*1^1 __ijL__l1 jL_ t Lu_ j_« , Wi*fLc <\Ac ______' L_o_c '/. V * 4_^_____j ldjIj 

JLx-4 (_-_3 ^LJLjJJj .4_ljLl->JI ^jJjJL (j It.lj 1 <\ j*^ 4_l«_>L_>. c J_d> j_4 JSs-i.uJ j|jjLx_i__ 
^^LlJI 4I_5__a Cjj,.^i*i J 3'fl ^4_u_c JL>J.1 I jufc jjlnll *>Ll_>i l_1j -Lal __u 4_>jJ»..„i <_JI 

L_l-a_c L1j_j Y * * V JjjjI j ^ ,» j_~j j m-c ^_)L_J1 (___ **L_-jj-jJ1 Science 4 

4____>L> 4jjjJL p j ("^l^ l 4_lS Ijj^L^I 4-_u__jj__JI L__u_uj_~i -t i *j j_fl cUkJ L5L_i__l 
Hutchitisoti-Gilford Progeria __ <i < .. j _$jJI 3jSLJ,1 4L>jJ-..i.uJ1 (j__j-_a (jC 4Jjj < ii a 


^o^LaJI jj-ukJI 


jj_$J_J1 ja 4-__>lj__! ^jki _y»j (4jjVj jlU _jL__jV1 <->,j mj ^pajJLl 1 Jl-j * Syndrome 

jAj __)j«j*_ <3j_«__ 4jL$j __Jj -J^UTI Jju_j Lo _jLcj-_uj ^J-^JIj 4_vj_^t__J1 ^c^UL J^-JJ 
• 4_ui_J1 4"^i ,T1 (j-slj-,! (j__ £__J _l)L_jJ1 ^___j_«j . <?j~<m_ £jA 2>j_-_C 4_Jl_JI ___* Jljj V 
J-JJ-J __JJ JJJLJ _^oLV luV| <;Vj_- _£jJ 3ji__Jt1 4->J_--LmJ| * i m j! frl.nl »11 J_>-J JLiSj 

jj_^*j ^jjJI (j_-oLJ1 ^Li_-__V_j 4jjL_Lo LMNA _»U___1I 4jjj11 ___* jl_w|j -__j-_- 

jrU (jjj__JI jl cLJjJI £la_>j1 _____ I_1_Cj_j i^Lc 4jLq __JJ ^_gj JlUj JlS 4 j t jjU 3l_J->. 
j_s_Tj . LsLc j nt C 4jjL_J1 jjUo V Sjj-_>.J 3j_L _>n jtj _jt 4j < > "i< ^j-JI *(j^ V *iT1 
-JJjJj .^j__j_>Jl (___■ Jua-lj L_flj_s- jA _j ^ r _y5 CjI jmM o*i II __J| _ «j jt 4j (_-___? 

j-o-JI JjL _-_. -jjJI (3jL_JI Ijl^J jl>jV1 JJjlJI jl-j^j_u>JI (___- ___j_>JI IIla j_jju_* 

.U.-.iJ ,.. ( _T<V _--4-C (JJjtn* Jjl jl ___L_-__r_ T l 1 !__> -_>L____»I J__| _L_J -Oj (^>>J 

JM_v _y. __Jjj j-,Vl _£_iLi l.-rj-r.<^ \t/y\ V t Vi jj<nV m.jmi ___j_v * L -_-_jII pVjA 
U__WII <_-dj____i __!_- j-j__j__tl jj -f-o"j..((i 4____-,*_ t 4J__ j_-j ___£j (^^iJjJ-a c_9 j_*t 5c ljj_ 
;»jij_>Jl (j-a t UAJI 4J1jjj ~- j **■ tstW __9j_>Jl 3jL__j -UjL__-«i J}L_- _y- i 4 ~r . j -*r i *Vtj 
( U < »J-U __Jj il__jJLq J-b U-> i JLLOJ 4_J t J. Jo _»L__- _j_U±J1 qA JL-L _M £ _?JJ_ oTljT 
(jLu- 1 ! -_)L>_>J t^J-t _j£ (1M __JL_JLlJ i( jJJjL3C_- J_*_-*_4J 4_JJ _-_* 4 J>J lUtl jLl_l -'l 

3l_J_>JI Sjjj J i >r (.{ Ur ___i jL_3_>. Vl jL__>.| jl |C_AJ__L_-I 4JJJ (j-4 . Luj . ^ ^ i j5v 4JJ 

jljjl j_jL__t (__£* 4-JjjJll -JLA jJJ 4 __1jJ __JJ t(J VI t cl-^l l«JI -r qU_J .4 j t J i UT1 

4jjjJL1 dJJb __9j_vl 4___ljJ J^L_- _yj __Uj jj_L_<_jj t LajIjLIj 4j t j jUTI 4_>. ji_ j ,5 J1 

__Jj 3jL__yi jjL>UJ *J-4--JI Jji_U L^__-^__- ___C Ijj-J. t.J jl j la-JI (j-4 (jjj »tU _L__ 

J_ij 1 4_-j.^t jmJLj _ji*-J --iL-jL ^j^j ___JI 4_J.LjJ| _jL_j Vl j_CIj-~ (j-4 j-u-i -iJ-- JJ**J 

__ic Jj____>JI _-ic cUiiJl c -^j-t (_5j-___JI ^j_Ltj_iI 4_uljjJ1 3j rtnill l__L__11S'1 ju_L_uj 
jT ^c-bjLLil ^Jt "i h _jl (___ Jj.Vl ^jlrtr ^^jj-jt-j t(jS-cj* _-<-_J ^j__-Lj 3j_>jJLl ^LlJI 
i^jL jl n"i fVI __JJ (jjljcj (jJ-JI _^Lcj i L-^j1-&j __jJI jl-4--J1 _y» f<J-jl n^! 

• _-i-3 $JLlo_ * JI ^_t_tj^_w 4J_i _j>>y <Tn J_- L4-4 Ijj-jJj (jJ i^^< nrtil 
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?4___f § M# |MM Jfi . . . ^Ld>1 (}UmiI 

J£ *J-J—-*I J)1 tj^jJi__-J tjjj--- Jh* ^-l miM 

:(jLcjj jm^j 'j— Cy° ^_Aj»i *__j Lc^^o 
4 i^jjjlj I Juljj < 4 i j i H (Jm— 1 f-l~' > n_1 : 1 <i rttJ^wl 
^JJ ^ i (i i((jjj__4 _j1j^_i_>. \ 4*!r a\ 4 i^jjj) 4 j 1.1 ^c_a 
_»JL_> 4-lLv J-i j <i "i "i ^ ((CjLLs) jjtlCl jl _r_Ljl_~ 

4 jL^Tl U_L__j .jjjl^ ^ ,j__Jl LM^Jl 

<jl dU j _y_, _^__9 t^i rtniio L_j_>. _>Jl>.1j J_T j_j_u_uj 

ll ut y 4 ojI W~i a _)jClLi m 4 "itl 4JL>-Vl ^-j >■ 

C_Jj_>- J__a .3j_>.lj 4_u__u _>_. J___ f l ___ L_jjJl__J 
<?J-^j 4_WL__u__u V mi j T1 jrll>JI 4 jU.,«,11 _>___ 
r.n u, L^__j__j t ^ ^'W ^Lc ___■ 3j__« JjV 4__u^J_J1 
j__>. m£j_>.J) _t^laL>J1 4j_wj_<a J}L>. 4_s__UI 4_l_uj_J1 
4 « >( T> (_£__! t -__$_JI __tjJL__i <__-} 4 i m ^Jll 4 <r> j Jl 
_ys J_> i__j___jj t_a->> t4,IM <T-U ^uljlJl jjj__J t IjjujU 
4_____u L^JtL-j i4____j_j_ll ^L____1 Jj| J___ (jO jl>Jl 

__-! ^-.1 i ii m Vb jjL__J1 4 1 1 a\< u j-a-D 4 LoLoj 3juJl_v SjLLI __jj jJa _Jlj. 

<^i <jL___H_u_^^ ; ; -^-^^^-b^ 

4____-u ^LjU Lq_gj_' i_ff_ul IrTi'. (jrt_«lj_ 3_U__JI _____> j <,U^___ 5L__- 

__1L_JI ^L_*___-V lj___ i_u_*_Jl J*__L_jj pJj .S_L_v1j ^ ^JaJJ^t» 


m^j in tT | lJ£j-*-I (jlc l_^L*_jJI jV <J-U.JJ <f»^J-M 1 <t 4 <*j j jc j ^"' jU 
. 4_ujjL_-Jlj 4x£^L>.Vl 4_ojIj-u» ^ulLijuj (^-j-- C^ij Jjj— 4 j_« ju Vj .j jU^-j < j_'L-,<->. 
..iTtM^I j_« gjill IjlA ___- ^-Jl-Jt ^ljJI 4 nUH ^jUil 4uLA)Ljy\ 4^___Lj] j-_" J__j 
I 4_j_>.L j_~» L$_uj__u j-J t4_^-j.L « -c,j „J*if | 1 JLj.a L_< j_- j_o 4__LJjJaJt ^jj » 
J5_-J«- jL£-<4 J--U ^Jj--J' L$_jl-_Ll4 j_4j . Jj-£_>J,1 ^-Jo ____ Jljj ^ jjw-__Jlj 

4JU ^L_u Cij-itj jLi- i4JU Lj^Liw ji t ^.M, i^Jl jl>4 4 j <^ j>- JjL__,jJI 

J)jk <JJ i^-i-JI J£L___a (j-_-u (jr-C --.JaJiil t-iJj_jj t^-wjJl J-4_>J1 £~)JJ jt_» -.41» 

.«c_-_uLj_M J-J-j 4 rtUltl J__jIj_-_J1 J£ L^jJLc 
jj£j U-lj <4_j___L>J1 LM-i-ll (_--c Jl^-1*j V ^jJI i(j5jL*JI ^-1 i.it 7i tt$\ :>--^lj 
4_>uLlJI 4oi>Jt jjL_-jjj , 3l jjJI 4__jj_Lc 4_i_ajjj -_3jL_- J->J J t4jju__v 4_J_- 31 jj £-u-»jj 
. 4jJ.-<i. j >J1 4ol>Ji t_i3-Lu_ j_4 J__-Vl (jJ_» jj--» -ilSo 4_ujl 4_____j jA < jLL** __JJ 
jx Jj-Lis (jLuijb _-_-_ jl ^— JutJ 4_jjL_JI 4__jjJ_JI <. f < jLuij^M m7t.,in\ jj 
(jjjJI (jLtoJjLl L__jLL_x Ju Jl_>J 1 j ___-_■*_' I jj__jj j---t j -___•*_' oln 4jJu_i_>- 4_J_- 
jLu_»yi Jj u-r*-j «Un^ -_-M->JI jjSuj i/ ^ , 4j.m,.m 4_tL>Jl 4_U OJl-U 

LjJUjjSj "l J d j_4 (J-J-Jj ^-Vl 4_4_L>JI LjJ JLjJ_>J__Lj--0 j>3 «I . j . J » ^-L- ^t-i.u <"„.,< iit>l 

.(YY J_L__M jJa_l) ^Lnr,,„Vl 4aU__ ^ J___3 L^ljj c_-*J_^t ^l 4_J_>JI 


4_J_j^jJI _j_i SljjJI J-i__fl 



«5l>Lt» J-_i L-j-^jJjlSo)) ...Ti f«-fl -jjL->u -wjt.t ^ ".,.(, itl 3j__-I J-Uj :(YV) J*C__)I 
JSLT J-SUj ^-Ul .Oljju-ill 4-U-SJ1 L^L>JI ^-JLc Jj____>JI jLSUI ^___ 4__-l, ..--sll dj-__>JIj 
JS jL_ ^UI Tj iSljJJt l_^Ju4 L_Jj___ ^y-JI 4 j oiii ^tl <i-< IJk U L-jL__-4 UjJ-> Vi,j ji LgJU 
.4-»j-__JI 4l>VI ^-Ic i-~Jj_>-_JI <___ bM>Jl ->j_- j-L->-Utfl ^JuW 4_J,l-JI jrulj_ill 



?tbgjU| _jX> 6u-0jj £03JOX}\ _jL_ gJ ? ^UujUuULj 6u JJJJuJI £J J-uu- l_»U 


^ij (j! j^_* (Human Enhancement) <jL_jJ!v_J ^-jIjjJI _^______Jl £j-___j* Lf 

£jlj-J1 2uUc. juuj *j*SU jf c_jSU 4j,,.;^J1 L">L>JI <___> 4-uljj olj_j___ JUoJ 

4_jJjIjjJ1 oLa— uaJI ^--L}__>. £_a_*-_j. _,__ (jj-L .~r,.j (C_Aj Jl -ln Vl jJjj ^ t j jUtl 

4 jU r <jl__9 1_i___bj t 4_^L<__J1 ^jLiT \j%->- ___! 1 fl1u t") ^j ^--Jl 3jujl_->JI 
tjj^"< 1 nj Jj nt"ll Bju \ miII £L__-_____i VI 4 jUr __JJ £___>o _yJ ^yjljjJ! _j_ uiTr"fl 

1_4_J1 j-Lt^ 2UL_»_iJI oLl^yi _<-__ jrl_-_-^ _>J l+>\ L+£ .aW,,....» 

tn.r<<„>iVI 4jJ.sc 

j__-_1 jj_a| 4 ^y^t i**L__L__J1 £j_j__>j_a _>_aJ ^L-M__L__iVI £j_-__>j_a <jl _£jl L_1j 
jii} t^t .-1*4.-,,. VI £j---j-« <j-<i __*Jj-__II Ji 7i~t < ..11 ____ 1 ^ rt j i (_£j^eJ VL-__>-1 
^■L*-_ll 4 m>,') (jl LjLvjJ (j-UjJ 4-?t t ' H ^ 4_se_>-L]1 4jj_a_-Jl £j-_bjj« <__JJ LjLC 
(\ £*-jX\) ajjLa^o YVV Jl-^^j. O^bl jti\ _\j ^jJI Sj-U l-ILj CL^\S 
jjlcuJI 4 jUr f-£-*J ^jJI ^ljjJI ^Lj_JJ (jj^jJl 1 i 0 <j '**> j-JlaJ l_U_ Jj_*j^ 

jl 4_ij ? "tt lJJj £-->- (j! j S"rl _-__L_ l_U j___j 3j___J.1 4_L__tj_>- ___. u 'j '?J1 

_-__. l_*Jj_>. Ls LJ -«_*____« 4jj_ae__tl <j! __-Uu _>J _£j_>. I oL_lj_t_- __-_■ L_bj-j-__ 

___JI oL.1j_j_>J1 ^j _>__ (, rt1l,Vt _)L_ujMJ _-_jJL>JI jj Ul 1 1 4-_tLjjt_i i(jL_ujyi 

5 JuL-JI La : ^Jb 4___ jlo Jjl _5 jJI j-_>.Vl Jl j___J1 J <jr*l U^->-l m.T. ,„1 
4jUr JM_- (j_4 LuU____u1 1_J 4___l__ t 4_x-___J (jL__ujyi ^-1 1 u m , «1 sJjj (j-a c\ t" J.I 
L-UJJ -jL__ j _ T ! Jl__I _ya (jjS_i JL3 ^l ^nttl 4t< m. g J__ ^IjjJI jrU__s__J1 

^t MiMM.yi 4___jJ1 ____. 
4j (jj_o (j\ _-_uu V Jl_ L$j1_ 4-uIjjJI 3jUI __._ (jJ-j-- _Jtj___l (jl_i Lj_*_-J 

4__j1 U"(U ^o-jI j_J1 4__jIj_ _ya l_U_ l-_j-*j _>-___ i 1 n ^ jK 3L_>. ___) 4 1 <i jii _ t 1 

(jLj_-jj tj **i *Cf jt _r_-J-V _ y ___--jJ 3^_LJLl 4_L>. I j— ^ ___5 _j-_L>J1 ^tit a h l_-j_- > . 
lLLLj jjji L__jJ__j j "1 *sl _^1 4_______L} 4__i_ I j jj I Lo-4-ljLo __ib (j-jJbltrn a 

(j-a (<-CjJI _-J^J *_r*^J- ^?* Ly- 4 Lj * L4--.I ,,!<" , »1 _Jj->- _--J1 oLlj^pJI 

ojJjj ^-—jJ I ___ t^ L^j-jj Luljj (j-it l^T» L^jLj j j fl*M 4__j_L__JLl ^jIjjJI _j l 

^jIjj -iJL- 1 jl_> t4_____2__4 _) j_> _"_.__ l^. ojj .t" , 11 ____] I L^jLo- (jL_ 4 , on ^ j»j_JI ___5 

jlLJI 3j__-_j _)jJj Jj___JL_> j J.*\ MitL j j 1 1 jl-w __Jl (jL-gjl mi**j Jl____ _r_i_>. t _ya 

t4__- J "f ^ A Oj>~*- jLi-J L__IJ__u L_4__)1 JL3-J (jl VJ t^lj-LL L_1J___J ( J_-._-l I (jjJj 

j| j_j__*-_4 4_j___ -c_»____J _^ j_>- 1 4_jjt-4l_>. 4__uljJ ^Lu L--IJ---1 1_4jL_5 _^j_*__ r 1 Lol 


j! JU---I _dLu_j kur ijjJI ^ Ij-J-M 4_wjj jL_ll_*_j L__$_? JL>o JJJj i4_usbtA 
jJLi^__- I j£L__j *(YA ^ej_j J^L-lJI J__»L__) jh 4 (jrt l. i i nJ j jrt-Lajj Ljjaj 

jf __iL_L__Jl j? J^ Mitl L_v_|j j_i_xjlj <jj 4LjjIjj 3j_j_>0 j_. 4_t4_5_j Lc jl , \ n"i tj 
^j/^y ^mU jj£j ji -£jJO L>* U n J--* cdJ jJj 'L_£J j*"r 4 " n (i _--JI __t|j__*Jl 

^jjA jJsJI ^j-JjsJLl jL_ ciUjJj <^j < ii irH (j/^V uill tiAJjJ \fti<\<\\ CjI ri irJI ^ i n n i <it,l 
^J' " 'Uj ^■«niT.-iiU ^^j-l^ Ju_ 4_cS>L>. _M JjLJJ Jj_>- 3jj-_J! »ltnrV ^-Soj-a^l 


jl ^-Ju-J 1ju_j i(0 > "->-j-U) 4-ajI U~it,l ^jIjjJI I g <j o i ^Jj «3j_-L_U ^__lj_JI» 
oLajL jjjj ( 4-_jU-___U ^lj_J| __.>L_k __lc <U-1jJ ~tir „ im ,„U ^l^-JI -iJ_G 

(3j-_J1 jLa l__-__j *3j_--Ij 4___L_J <w,n Vj -l>Jj ^-j jjU"1 Vj 4\___L5__- 

U_$jf j_a fU_jJI '^ljJlj J-L-Jl ^-j- LJ->- j gtnj i ii ^-jiiiiUj ^ mi" miU jAJ 

_-_iVL) 4___-L*_L__ VI 3 JL_L_ j__ LojL_u CiUl liiI Jl_j . Luljj jL-bl U**<fl 

. Jj_M JlL* 4JJ-J-JI 4__flj__ ^JJI --jlj-Jl J^U. (j^ (jtjiUII jM_C_JI 


u^c:- 



I $ ^ **i . c ____u___j- ^ljj t(5jj irt tl jLli-j) LjL_*j (5jJ i^ltl jj-*j) ^yju» :( YA) J^ nitl 

jj__- __Li_ j-* ^cjJi _-icj t(j^__jtjj_'i t » ^jij n> _isj__-i ^-a y. \ ' * j* ~ * *i u~ _ 

__L-^_-_JI _£___-) ____ 4 I,» g jVt J^__u _--*j i4— u> _>i 4 i-! Ti^tl <j_j_u jl __jL-__>-i 
_l_-( ___ 4 j'if> J.o--j ^ybj 3Lj ihtl f%JL_ Culujj _____ LL« L-t .4jjL__ JtJJ Vj A__jj___,l 
J_.L-_U JLL- jj_>- L__j J____ L^lj -_>.jj___ (^bj (4-ajj-OI -_a-4_>J <l«j__TI Otj_xj_>_il 
.J j._-1,-U ^-3 -J_L*XI _jl j-yLUIj 4-Luif ^_4 LjLjjjjII 


?£-_-*-«__.! 4U»1 <«_t»l? yLi I u 

tjrl — _-_U — __V1 1 _jrL__- J 1 1 1 1 _jj* j j *i *ftj (jjJLjjll (j«*ltj L—JL-J-. JL_>*JJ 

< ,< m , ,,VI 4_J_q___ __J} 4__wL>J1 £__3 ___J( luI u.,_?1 0 >>t; L___ _ij___.____j 
JjL_>-L__-j * 3j__L_J1 ->_L-gJ _uju jil t_jj__s- 1 $ «^j-uu (_-_JI £_-C-_>J1 ^J__JL_i_- 

jt-L-l _>__j tjM 111 Mn<Vt 4j Ur l^jtt ^-JImi _-__!! 5Lj__u_]| t_jjL>_j! <jt L-___ 1 

,£____I1<_jVI (j-_ I4J j^l l tnnl (jl _>_U-J Jj|jL__" (Jj !_>-__ __f»-j 

0jJ1j ^4 4_fl**_>. __-J MjjJl (_"jjl_o) j_jji_t__JI luLuJI 1 <!<">■>■- 1 __)} iJf_)V1 t i kmTI 

4__tf c_ll_> _ ">L_Lo _ j nif ^-jIjJI 4u__uj __Ja L$-*jj O^J Sjl j m __oL>. ___- 

_jL_i___Vlj __-_-) LuJI t___t__. _ys _£_J_VJ 1 u 1 11 jJUJ i jL___J1j J-C-JI 3jlj_d JLj!__u 3 JU_-J 
(jJ-Mj *£j)Jl i L_^J_j__- -_-___ J£ CjJl__i__ __+_■ .<__j__*__i_.l _-J-_--JI ^_Vl OJL__ _____ 

1 3j_4 _ ^ljjJI _>__ <'lj_>L _ __jL>_>VIj J>«___JI ^jU"i<»** _>J _4_! L*jj * jl_l_-jJI 

_>__jlj 1 ^tc l____J*__Jj l_^_J} Jjjl_J (JjLL- ^l,„ui n (»1 3j___- L_bjJ_>L>- ___5 J JU>-J _L_i__ 
j__> L_4_£ L$-J[ ->JL_ijl____ dJLA jrl 1 11 miV1 4 jl,4-T <jl jijLL- ^_t J _"tt") JuS j i 1 ^j , „La 

jl_- ^Laltll _>__aj <jl L_>jL___4 Ij ____-. 1 jL__J_JI i Ij-jJ-.! Ci* 4 1« L-gjl I 0 j 1 11 Vj 

IjL^jj . 5-Ll>- 4__fc____j _jl •**>_Cu Lgjotj 4 InU H (jlj i c1j_>. -lL__I_J1 ^L___u___l (jjt IjjSLoj 

JL_5 l-jLl__j*_? JLjJl»- _ya JiilcJI _-J} 5L_>JI 3_iL__} jA 111 1*1 mi- 4 ! (j^ i-J-JL^JI ojSo 
4jj__>JL __ 4- lu_ La ( .--u ^ ^ _________ VI j_aI __Ij_j I jj 4___>L>. t _j « i 1 ! 4 « 1 ii.o (jj_o 

_ys Lj 4uj Jj__JI ____*_> LlAj . 4u_. _^l jJI cljuL ^"i-.aH 4_fl>L__ V jlj 4j.^i V miM 

_*3jl_-> (jJ-lo jJ (_-l--J - ^ .ui,n i JL t JdJcJI (jl t__-al fc . i l ^ jIm i U _-i_- '(j o '^J *(jr-- 
jA (jj^j .m _ 4 m f jc_>jJI ___5 J-o->- jJ _y___vj t^-ul jjJI 4 j -_.LJI j_4 4uU,Lt 4uLs 
4U, ul jj Jj-Lg- _ya 3Lu>xJI d-JU jL_ Li_- j_4j i__j_iL_>JI ___i CjLs _^ jjl 4_____j ^JjLL- 

J£T £_4j i__iL_~ _^jJI L_^-ul ^S*l __Jj -uvj_j jj CjL* _^JlJI JnUll L *>!__>. j-4 4 jl^- 
t "it JL 3jLa_>Jlj -CLuJlj 4_uj_JIj ^__jV1 J_a_s- (j-» (jj-_J JL- _-_JI tiuj>Vl CjIjLlILcI 
(jj_0 (jlii (JjlJJ^-AJ C-jjJ (j_fl CjLs _£jJ1 __."i_JL -Lu_L_>Jl Sjjiallu JLl__jVIj JUJl>JI 
luLuJI (j-U -L>jj __jJ1 4_)lj__Jl J^Jj __>__ _j>tt jll J^L___u ______ ^_a!jJI __j_j i4j|_i jA 

S-Uj1 jl 4_i_vl 4jLjl4J (jj-Lu_j J^-i . 4_lL«jJ1 C-jU jJ . 7r , <i ^.--.11 _j^-> ._ !1j ___SjlI1 
4 j fcftl jj 4 1 "f 4. j (jl (j-Lw 4 j -4-luJ J_____l __jL_ L___ (jjaj t4 iii rt\ jA (jjSu _>J J-^J_ 

_>£. JjL-ujJI (__jIjj__JI (jja 4_L_Jj . L_ut Cjj___I Lo-T «__j1jjJ1 4-4|jj» (^^J-J 4^jjl_>j4J 
)S^L__J1l_VI (j_- _j_J1 I JLA ^ 4u^Lii__j t __ja>L__yi ^ljJI 


Jl j -v -M ^ 4j Ljj_4 0 <~* tt miTI jJ__j jl __SJl$j ;r 1 < .1 "-■_* _f 1 u-j-uJI 

njjSL) _J _ L__jL__ Lj_£o 1 g ^ _ 11 'n i.u U 1 K « ~ jj_o (jJ I ju-j <4 1 ql.___U 

L_Uj ,__]! <-___>! i(___ljjJ1 4_4£.j3 _ys \ Ji^\ (^«lll 4_l_jjl 5jj_l_> *£jjj i-aTL 

* Jj^ ^ J - «"U I L_)L_jj__a « rt<<Vi _jj U j in _oVjf (jL_!_ -JjJ I jj £_____-_JLl (jl 

3jujuv mim n<l 4jl 0 r ojj->- ! 1 jj Lal t j, o " 1 «j _>i t j__5t__J1 , \jl V3 (jLa l____-j 

* Jj^' ^j <"'U _>c j-±-*l J-— « ^l" j <" 'Ljj_o L<}_£ * j^_ ^.miH f<itj ^jr^y miIT 

'-«J*-- * JL_i__J1 (j^a ^jill l_L_ 3-ocj V <__«}L_)M (jJjJI _£lj (jl_ (^jLSlcl i >( i.it.j 

4_Lu_ jjl j 1 " » jj * LjjjJI 3l_j_>Jl (__e (__jL__jVI jji>JI _j_L_ (j__ijj ^^L__VI <jl 
(J I ^jj * '■ ___ JL*: 4JJI Jj_5j __j_=- (jjSUI JJL* 4JJI <>l VI j.Un V _>ji>JI 
£(__*_ J_>» (j______JI 5jj 1 ii (___■ Ll_jI Jj__uj i«. ...cjjJLI 4_ojI j (jj_3j J— o> (jlj_4-_ 

(___ jt 4__»J1 (__. (jL___V1 _jJi- JuSjj 4jI _ya p£.jJI __--- i«...4 fl >J VJ -dJLk 
4j cJ_»L_-Ij 4 ii i<i (_rf.i_i a _ya (^—L» 3j— — jJI 3jj_l_u ___ ^—I-ju 4_J| Jj-Sj a.->. jLJI 
oL>JL__Jl I jUrj I jJLal (jJjJlj i(jjjJ_w L&J- ^*__ jL Jl l_iL_j__? -d-JjL- 4__d__- 

Jji>Jl 4jlfl r J J_- JljJ-JI jj_J LJ l_L_) J . «(jjjJLi- L^J_ ^_4> 4-L>J1 L_)L__J__I L_i_Jj1 

olr JjlS (j_* L^_j-__t_j Jji>JI Sj__ i'i mi^jj 1 j) La l__j_c! Vj il_$_LJ]j oJL-> 
j__ LcX. j, mi t\\ 4 1 i.i 1 TL 4JL>Jl jl jLJI (_._ Jji>Jl i h\'i Vj Jl_3j SV ^-1 (jj ^ImiU 
jVl »1 0 Ufl L—JL^t-bj tj mi iTI ^Lmn t »1 _4___ccj JL9 (___JI Jji>Jl 3j£L__) Jjjl___Lo 

4_4>. (j_*J 3j__"|jJI ^Llu-Tli nlj i< (j>» (j-__**__JI Jmii "w ^T-l ini" i„ii I (jrU (_Jj-__ll (j£. 

i4j_jjjxj _3J-— 1 ^ im^ 1 m u 1 1,1 (__][ IjJu-ojj J_3 g.LcJLtJI (j! I, I Ij— V" j_3 .mJj_-I 
J>L_- L^___l___ (___JI jj-Jo 3j_<nj (^j Mjj-i-l 4 K mi o u n y mi *^ iLcuI LjJi j L-*__* 
3Jlj_>JI 3jfTI jJI ^ J-al tT-Mi lJlj-Cj S5j__Tt jJI L-iij ( ^ 1 <h jw 1 11 (jj| ( LoLc j mic. 4juj1 
5j_?ljJ1 |rl Mi.ninl ^jjus^ji (jl L*j-_>lj jJuuj JuJL>Jl Jl___>J1 (jjCi "im (___J1 
*L_iL1 j_j_>J1 (j_a jlj ( n u..luI (j__ l_uJ_L->J1j iJLill JLj— t-; JL>-lj (jl (___> JL____>J1j 

(j-4 (^ij -~ _J__TI jJI ^l MlM„.Ml1 ( ^J_-__jJL ~-i t__jj mJI ^JL__J (jjj ^«J i(__JJj_ L^Juoj 

I _-_aj ((jj-itJ jSL_aj l_iLIj_i>J1 L4J j-Ciu (.--Jl 4__jji_JI L_3j_*j _,)! I M,Lr. < ; ,<» <_->TI 

. JL>JLl |jL4> (___) 4 (ijrt>J1 (__j|j>- (j-aAJ 4i)j_JL !^Lj-- jU___j VI I *'j1r L-ocJ 
1 ^ jTj 3j---j Jl__L_ t4 1 >i rtj ^-(.u_>Jl ___) Jl__i_>JIj 3j_£TI JlJI _ji>- ^j-__tj-a Lal 

Jji_> 3jSL_ (j_i L_il ^ 1 nL 4Jj II l_jj_>o j____ (4_L__>Lil jj____j_TI ___> (jj <i1 miU 
Lp. JIjj V ij ty;*U ^jl^JLI vj_c___. (^-jL-JI ^LoVI jl _jj_<J miU j n"tjj i^L__JI 



"ubijSUI _lo 6Juojj £_OaaJI _)_> gJ l_L_9 ^^ImujLwUU^jjulJI £jjju-j l_lo 


4 j •> ni __£. 4 ? ■ a\\ j 4 * j ,ntl (jru __OL>J1 ^^^aj L_J_L_b jL-C _)]j i(4jJ1 j^L) 
\ $ t\c j<i "n _-jJ1 3j<n H __-»}-' ^IjJI I -JLA Ojjji ^^ul VJ j k " U I ^JL-^LI 

___VT _-JI (jiujtJI ^jWi mij (jJajJJLI _£J-$J11 >*j) Ij- 4 -^ l_JLu_ q\ _--ij i_)LJL>Jt 

.SjcLuJI j*J-i- LaJL__ Lo j-jJ (_-_ -tl^JL-jj (cjj^j q\ (jj-) (j^Ju-Jl 
*(_J lmUI) j->- I _>__*__- _)_<a ^,ujl,u i -.1 I ) _y-> V A m,m*< < u\ ^L-JtuJi t < inJI 
i4_>-L>J! (j->- ^J^H— ' jl ^ j) » iu.1 1 jjr^-Tr miIT jLlC. ^Ufi*C 4_il i^r I j>Ll.,V 7u.ul r*J_J 

__1_J1j ujJUUL^ ^jjJJ 4_-JL_J( ,L____V1 j_jJ9jj ^jj 

-»JL_ j-j__jj JLVJJ j»j__L>J1 CiiljJI _-_ 4_l <Nj>. tJU_Jlj 

(j^i-> mi Tl _)j Jj__J1 L-AJ Lu_J i Lg_Jl 4_>-L>. ___■ ^U- (jJ jJl ^JmoI JP, miVI J-J 
t 3l_j_>JI ___S I j_A 4___>. ^Ij-L-J L-OEJJ (jiiUJtJI J-> 4jj *_->* _>--_» J-A >n u miU 

(jl j j ■ ,< JLt__>l l_JLL6j MjjL L___j __>.!____ ^L.im.,< ..VI 4_lU _. ^pa L_Jj__j 

(j^ jJI (j__5e_cuJ1 4_j__ L-uu-ol jJI _>__jJ,1 (j___L_J ljL_u__ £c___J_L___U jnir m-iTI 

j_b ^-L.» tj-ui VI <m fn _)L£ IjL_) * 1 g mi a\ ____> ^jl-jj-4 (jl <-"'j-"~ iStj-JI 1 

* J mi rtTL l_jL-___ _>J 4_J__Jl -■_)__ (j! _)-*jl_U _$_J1 Lc__ ^_u__L__X1 _yi 4_tl£ j-j_3jj 
I j__j .(j-iljJl 1 JuC La jLal_T ^.mioJI ^niiluil (jl j-j-JI 4 uJ.tTl __L_j_ i 1 Jjl->uj 
_)} Jj-JI _-_.-rJ _>--lj « J.J.--J J-Li*J (jL__yi f Ll___1 ^--L«--V. j__1 J_U (j_J -r o injni 

\ '\ $ Ij tCjj^ j-r " miU _y» I jub ^jj-Cj V j__ (j-wtj i^L*_JL Ji-o (*j_J1 _jjL_>_i 

tf*(J >. t__J»jX_--yi JJ___U1 (j-4 --ujlj J_C-__J (jidS-lj _)t LAJ 4 j rtTI dj_-> (jL-5 
»1 tlr\ r VI ^j-J 4 m i^V"ia oL£j. cii ^L-uj J.iJi" i all __3 ^"i j n. 4_j I ^jj I (^__j| 
t jjjjtJI ^_uj _jj_v|j c-jji-Jl ^-uJ 4 ir^ in>"i ^ Clj_ij-_w l_JLj_ (jjSo J__j .4jj mi j II 
JL___ :_^jLac_Jl ( j___)Ll_JI _Jj-i jLdj t3jL_>-j __JJ ^___i_>JI * L___C I Jj -r Ti i n I j_\ A J 
jl_j__ VI CjI i i n_La ub^L^^J-Jlj 4__oL_»J1 _j_-JjjlJ1 ^ JL__J __L_^j-__ l_JLu_ (jjSll 

l_I_4-u_JL1 __ic L-jlLc _jtj«l.uj t (L-j_j__j ^llStll j _-l_JI) ^L_-_JI _>_-ju __--. 

4J 7-j — ii_J _--—>* 4 j, j lr^TI 4_1jjJ1 jj_4_j ^ — _u *.'J .'U.< J i-a, **ij (jl (_y_ojJLl) 
jbaj-lj 2_A_LjJt -__j___JI j- j-2u Lxyjj t^r niri i.ntl j______lL1 4 n j^jJI oL__j__1jI1 

C«u jT l_U_ J<j t 4irMi t ^oj _^ jJI (jATr miU 4u-,jit>J1 4__*jj_>JL ^IjJiJl L^i-Lj 
JL3j 4 ±\*rt\ ijt At"A\ jL> (j| i___b 4__ij___ iXjju ___J1 jLljUI ^U*> jjf _>_LjJJ 
ljjl_>_) JL_ 4->jJ|j (j|j t4_iL_- __£» _yoj_4J ^jj 4_i_jJl _£jj_ _>__-__-_ jyO Ci V i n TluiI 
jj-uaJL L^jjLj L__j! 4-_j___JI Jjjj JLdj t__, n mi" int.l 1jjj-> (_Jj LaLc L^L_jJI 


_-J-Li_ I j^Jj *5uUJI _p1_L>Jl <___- tjl j M<<C<J L-_j ^jmiIU J->V 4j,rtjrt-»Jl 

JPli ((--tJ^-SJI Ju__L__JLl <__- 1 K <) 4 UJ < *' .! r (i JJjl <j i ii II IjLA _)l 

I JLA (j n > ~j jf jjjJ___"_> t c i _o f V 1 _>--U _-JJ 4__>.L_5- <__£■ ^__> _>-4-4 ijr^ 
__J1 4 l M,*tL 4_-_^L— -■ t^J_>L---4 J_*J l__)j___j tj>_L4-4 C i3j ^j ._. I ___} JJjLj___J1 
_-j-9jJL1 4_i_f _-~-L_ I J-$Jj <>>r -1 0_L_b Jla __JJ 4_>.l_>, ___} pjb jjjJl JL___>_"1 

_____ j_a (j\ *\ uilj *__*!__ j-i-L jl J^tj tL_-jj-,_t11 ^-i. _3i~i t **M jl__ l_JJ j j 1 __J1 

£_4-L>JLl jl ^JjI _-J_- *_y"b — >J- tJ- 4 J*-* {* * ■ ' " > _^ '"'"*" o l jlsLiJ cV° L-t-^lj 
jjj____b jjj jJI 4_L-sl jji (j-u^LLI 4 K mi 4 J~eJ <___J tdL>uVI I JlgJ j j i ,ij __jj_JI 

^J-Aj t- i^L-TW. t*L_-__C. _M £jj j.-JrJ 1— «^J-Jg 4_JJ___J! jLJ-i-J-M (Aj|j_- jj_J-_-1jJJ 

Cj jIjj- ubcus I j_o i^jlr. j jj>T_luj __-J1 *______. *_M _--_ i mjjj J-w-uJ J L«a"i c V I 

1jL_v 4_j_Ll__. 4 j , tt \ VI J_*u V 4__jjJ_J1 oJL-) jL_i ^JU-Jj . Lfcj j r j CjL-__ jJoJl 
_____.L-4 jyC 4 < 4-lii 1 La Lu_j1 _- ' " u Vj t*L____C. VI _»Jl$J ^-JLaJI l__J___JL) 4_jL-La 

_y_/LJ1 *-j_JJ CU-l--v. tSj j tf„_J1 jljJjJI j_4 ^-jG ^_jJ1 jL___jV1 *L_-__l_C.Lj 3jLi»e__J1 
*L_b__,_1 l_JL_j jrL4__j ^ jn~ ___J| 4__JjjJl OljLu__*JI __J1 ^ufc_Vjl _-i-^J jj-J r 

.4_ujJJI JjjJl *L__U 4^jj__l 

^-jljj (J_3jwQJ LL_LO jjjjj^l JL>.| L^aA jj^J ^-jJI L_)VL>Jl J__JU) l_1L^_ :4_ujj 

jl _j__4Jj t^jluu j-->-l jj^i^ «**, jpQ 4_>-ljj 4_tL>. ___» 4 1 i .j j __JJ Jrt " ( j l_9j___, 

jj_>-j_~j Dominant 4___u_J1 juL_, _-jljj _>_>j_4j 4jL___« -»1j_aI ^a_>j jj < n "n 

C_i___>- ^-jJI uJJjj L4-4I jv° 1 ^ t\f Ct\ tri ^-lll _4_jjj_-) jrpjjjJLl L-lK __j-1 
jj-il j mi LjLIij 1jji>j L->_Vjt c-v j)L- 4JLvJI djufc ^--j (L^-u! j-^ 1 ^ jlr 
4 jl <t r C-l4J 1 jj 1 ^jl Miit ^jlojj,! Jl 7t "n\ ___ul ~- "(1 j I 3 jj <; 11 j>__4JJ t_>_5jJLL 
Jljuj i^-_l 4_*_ajjj (___» j>2_>xJj l_j Vl jyo 4_ji_*J1 e\jj Jl_>-jj <- i.j mim fi,VI 

__jIjjJI jlll jjSL__ juj_>J1 jlJjJI jL_ I j___j i^Vl ^_-j ___ Lj>_vjj ^cuj L_Uj 

CjLjjjJL */^^ , \ 4_u___J 4_jLo__4 jj^y.Tn ii 4j_jjjjs _)f _j1 tdljjJI _-_--! M^jJI 4_uV 
3_j_>JL 1 L^jLj jj-- 4_^_JL<_rL. u__ |»Vl L-f .(The Nuclear Donor) U U»U jf -UUl 
_>_Jj i4_Ijjj_<» j-« */ * , * y __Jlj-- VJ JjLlj V __Jbj * Ljj jJ^j_1jJL1 (___ 

4jIj_9 l_!L__ jjl Jj_J1 ^jU"i , n'i Lul^ 4_-jJL*JLt 4_jj1jjJI jl^il 4_L_ jyj (<_--jJI _____ 
4jl j-_3 ^JJ 4-_l <*oV_J i4j__. 4__iJj-__- C, i.a-jt L_4_l _;f i\jt, \ jtjj ^-_l jru 4_u1jj 



^LjgSUI qj)6uuDjj £o_-5-qJI _|L_ 9J l-tLog T^*»l uiVi ii>UL*6uj 1T1 1 II ^jjjjuj l_>Lo 


_--JI 4__SLc_Jt(j i4_J_Ljjo jj ^ <"i 4_*.. l _j 3jJL L_$_<a__-.j ____ 4T-L_>. I i^ijl (_-£-! i^_>-jJ1 

_-_. 4__.*}L__ j-i-H Jj^ j , „ J_JjJI JtiU II _jl i.i 1" _j-4 £j_J1 |jLA L$___oj-J-_) 

^jJI j_.L£_J1 u t j ,U11 -__ojJ1 _j1 -tu-J- e-lj 4_U -_jV1 __Jj 4jL_>jj_4 

4_jo1 i__il_jj_4 _______j 4_u1 __il_jj_4 t h tr\ \ Jjo-scj _UJ_>JI JjJjJLI _jl jJb 4_9j__j 

_-_! L-1 ._-4jyi JJljJI 4j j j g—"u _£ JJI jJLLJLI Jj—tJI _j_-i £j_j ^jUTL 1 ju_j 

JL__I 4jl r.lt,l _)jd i (I -JU_L_JL__ (J_3J_4_J J_aL>J1 jJb ^jjJI L_£_J_ _)J--*J __jJI 4JL>J1 

(-VI _j-_i £__-______ _M 4. jU r ___l ^JL-V"i 1 ,m ^--Jl 3l j-JI _L_w j 1 , „ ti-j__- ' Ij^-i-Ju 

_jLJ_ 4JL_*JI ojub __J_j i^_M f_>-j _--* ^jj "i <<>J <^-_M 4____jj_j __Jj _j_L-st_j 

4_U_>. __!) 4_iL-_>yL * JJJL>J1 JjJj-oil 4_uljjJI 3j111 _j_a 4_UL) 4_jUj ^Linn 

.4_j__1L |j_1___ _jj_-L_u__ c_j _M -_o 4_jjIjjJ| _jrt__I>Jl 4-__jA__ 1 «1 . L$_«_>>j ____ 

___3 4__JL_J1 4JL>JI l_JLu_>j i4_uljjJ1 4_L___J1 jl 4_j1 j__J1 ,j_>s £j_ _^l 4_> 4____jjj Vj 

-_J Ljjj — a _-J_ I Jj _vj a ___J I j jJ 1 JU tTl _JiJ^-_ ^ «JLlC _-JbJ t Jl >JLl 1_i_-b 

f _M Lal .Sl^LU ^Uf. c_jV1 jf f\jJm2uM\ c-^-J L____J LjJ-j^j" jU 

^j-j-jj _£j_i~ I ^-1 _ys 4.i___jjj ___>-l__ _j| 1 nlr J 1 1 w "m r>JJJ m n*1 _j>T _>_x-<U jL_l 

_jL__ 3l^_JJ ^ejULl j_4> c-j^*! _jj_s 4JLs- ___a :__J__Jlfi 4_a- j" 1 11 _jjf__u_-j (4____uj_xJLj 

( 4_l__jj_JLj 4___j__i_iJLI SljJLl £A /.* ,\ j */^^ ,^ _)j<". ,„ 4-ulj^JI J_ll_J1 4__>L__ 
4 jl of ___3 ^_ _*l 31 jj O-cJ V " , m! 1 jl Lol . ,<_>.jJl __lr j < r> *i rti ^^1 -__) l_^___i *>____ j 

jJI + /A^ , \) fM\ -_x _;j_-I _jj<"i,i 4_u1jjJ1 J_J__JI 4i.M__ _jL_ ^l .,iumiVI 
Ll_i ___3j t / * , ) 4^j_a_JLl 3fjJLl -woj i4__LLLj j______> __j^1 -_-i 4_u1jjJ1 4____>L_. j 

J---.I jn> ,*Ii J__>-*1 -Jjl miJ _j! < ilUlj ^-1 ,„V1 _y- ^J-JI I JLA _jL__ _j-_JL_>J1 

I ^r-,*i _-_J1 _j_-»1j_-V1 _)_a JL_- J_i__> J-i Jj_____>J1j ^-1 , mTi , ,1 _*1 4 j Lr ^Lt-J 

4jl 11 (jyA^ — «-.yi ^j — » »1,1 -t___>jj _jl 3jjj — u_Jl _____________J 1 i___j I LlAj . f-*_M 

^_u--*-<.aI, I ^jrU ___ij___Jl 4__jL__ 4 j tr> 4 Li__u I jj-JJ LL-sj . 4_j_Cj__ -U1 L^__u1 j_jv j 
__-A-j-uJ l—js jl 4_jj1jjJ1 4__1*>L»JI _--- t Ij — l_j 4____a _j j U t*)ju _j-J jJl t-^j-Aj 
JJ_ J*)*>L_-J1 _jf jjjl__j_Jj 4_u_) I _j_-i <-->jyi (j\ ,<■->■ 11 (3_v _jjSLuyu 1_La ^j i^js-jJl 
Lj J^--5 '■***' '"H JL_i__Vl ; 1 m fl _jj_L-___ t *tjC4 J__b _*l _jrU -_flj 

_jj_L___ l__lj_Tj 1 4 t-_,_rJ 1 j j I JjL-w _j-___>Jl J_4_>J 1^4>.ju ^^\ i"» 0 ft)Lu 

i^_>.jJ1 ___3 I <t i^ __JJ 4__L__»VLj ( / , \ _j 4j ___*_ftL__ _^jJ1 _rU>Jl _-_9 
4__uljjJ1 jljJLl _j--i / , ^ -J t_j VI <<__bL____J _r_>. _3j___L__-Jl „itn <. rtj ,-) ^<U 



^031.1 7*11 jj-u-H 


tjj*N*i. ( » < *ij^ ^au *4_Ijjj_a _)-« * » ^ iSj-^ 4 j*-*! _jl (jry>. t J<i Ult 

L$-c_- ju .US«l */ . *\ _» _jVl 4«ftl ,,iL JrtUH _)j_L L>J_j_ JL-J1 

_)ja /*,)_> ("# <i frL__ 4_jjLj 31j->»1 _)_« 4_J__ J irt JuS 4__uljjJI _>ljJtl 

. JrtUlT 4_uljj.| SjUI £j_v*j* 

j#lf c__M.*f ^ J^Mil U >f»_ ^piif **>_t 

Genetic 4_iLl^ __J3 James C. Peterson 1 w >j-l--1 ___J1 4jjjJ1 Li-k --jJot___ 
-ujt __i__ 4_j_b j\-_ju <Nj (Y ^ £u*ji1) V * •) ^Lc jj..._ii.-tl Turning Points 
:__JL_Jl_C _-Aj ^l. ■»**",,« VI 4_jUju ^LuJI Jj*_ _x£-jJ1 l-ocj j_>L_j 
_)_4 4_j_at_A ^Li,,«_-i,.._uV I 4_A* r. * 1 j_>-V 4-4,L:*r uui ll CjI .i j <*-" 1 1 (jj_u _J 0 ) 

V LJL- *>j__1 j_Ul oLu-UJI _j}__ _u_l_J1 _iu_SUj .*UL*__ oj--> _jtj ijU___Vl 

_J_j_ 4__*___JI _L__jV r,*U V " m.1 ___JI jjJoJl _jj < fc , j iJ_»j___J1 I j_4_i ___u 

o-M *U1_JI J-^Ijj ^j- 3*-J-l lt-- 1 J>-a>Ji _M (>» VVV u C_3t___ 

CjL! j-l>- ____, j_4_l__Xl l_oj JuJJ 4_*jjj <4__ _-*"--,_ 11 c-tLjjuajJI 4_JLl_ 4jL< „6 _jLj 
__jJ1 C-j jjrt" Tl _jj Jj__J1 l-Ocj _>-£Jj « J 1 *i "t f n 11 ___ _>__-_-*__) l__j___ i4jj ,-r *i,TI 
i/^ * * -|Jj__j_1 4j j <\ i*-aj 4JL»__- (jj-Li _jl l-ocj _)L__jVI ^-1 uiu,inV VI ini,in 

4_uL_t___Vl 4j_V _M £yti J. J l-C _J_C 3jL___5tJ ^_V__>J,I JjUflJ _)f Jj__-J_U _>>3 _>_uJ_ 

. ^l.-.i.ri 1 1,1 VI 4jUr, J>A__ 

4__«lj_r jl ^(,ra"«..i.l1 3j_t_- jJub __JJ ^LlmJuum VI 4 j.Uc, ^Jjj VI c-Ottj (Y) 
_)___) tcl)*>^ ,j nr.*i,.mU t^y* _) J_J JL__ Jo j__J1 |j_- J)j ,_ >_ _jf ^_1 i jJ I J . 4_LL__jV1 
__IJ 4jjJ__ _jj_-__u i rtj^j ^.„t (fc,LL (■(,! 11 _>-_it__Jl 4_i _j ii^tr j <,(> jJl La l__jjlj _^ jJI 
_uj-- *j_>-VI _)^V miTI c-tljjjja La _>__i— -Ju JJ_5eJ _jl i jrt-_ _>>a J_b ^CJ H^luv_j>J1 
Jt___j (jl (jj J i L_Lj_uj_o JJ--*J Lu! ^-1, iiim u.VI 4 jU r J^L^. _;j__tJ _f jJI (jj 
4 *i j (A V (jjSuj 4-J- xl. _j __jJ1 4jIj jj—4 _-_i 4jtj _)__ ^ «,.!<"< uitl jrt> miTI 
J^iiw 4 j n j,*C _-_ jVI __1_- C__j_c. ___)! 4__jj U 1 1 _>____ __i_- I j_-j t4 jl j ri" inll 

3 j_x__j 4__-___» j-4-1 ^j-sj-/! _> j_A 4_>» j (^-ic jJj j < n jt jJj (jl___)1 J__i j___jJ1 

4^L___* ojfC3 __JI a^jLUill ^ljHI 1j__ U ) _-jI jj)l I^.j^ju L4] JjIo V 

<$Jbj L_i- 1 4JajjJ_> ___ _)jjL_-Lo _>_L_i| _jl_l l_U jJj ^L-jljjJl ^J_J--' (jr-* /* ^ * * 
J rtl ( 11 4_5jj_jl~ _)j__I__o 4jLjjj_- _)L_t ^c.<it„u..4,._U _)L__uVi La! (^_4__-_j-I _ jLjjjJL 


(_g JJi t 0 L_JJj jL-> I jj L_4J__I L_ AjJU Vj i ( j__j_j_J__u ( «IJ^J 

^l-Ajju j__J_ l_U jJj 

l_L| jL___a jj____-___) i^LjJLj jj______oJI L*ujJ 4 i n J (j__L_4__>Jl jl J-J-i- j^-JI 

t jrUujVI j-__j 4jjJ1 j-i--j_-__ ^jojw^u l_)1 < r\ "i 1 ■> L__Ut l-LJj rtU j-Uj L_flj ( n 
,3L_>J1 L_i_:Lia 4_^Le-c, (____ l__GjJl_. ____. lLUj 4__d_teJ__« ^jJl Lcj 

CjLjJJ-0 (_y--- L$» J~ "^" t____bljJI jl ^jULl (J^>V miTI _»1jJ jt j_4 J_i*__ll L_x_5-J (Y) 
J^JttJ | J-S-J I fl " 'jt « * L-L->0 L_U jJj L.-_-t,,,->» jt ( j__>J__d ^L) 4 »1 ^ A j__L f. 4jj__1 
,3jL__ ^j__. _»L^l__L4 L_JL-__- jj-*J 

^j_______J| 3jjj_____J| 4JL_w ^-ja <UiVq ntu iri'-?! 4.jl <i r ^l L-atL jt (_ i *>r j (1) 

4 jU r l___J___) jt 4j_oL_-j _ __-Jl>»j j| . _Jj.i-.Vl JjL__jJ1 J_. J.aJu.i n"i jl Jlajj 

. j_«Vl 4jIju (_.__ L*_u_u ^j <4_JL_>. jj^iun ^L_,_-<" 1 oVI 
_5j_>j j__>j j->-I L___jL<_uf L__>j___w 4jujV| _Ujj___JI _»jla c dj'--»*i jt (j-^di 
<ui___ ^jJI L* :^IjJ1 J1j__-J1 ^jjj ( ^LuJ_Lu,VI Uu. ^l oJll 2L->.L^JI 

jrul j_3 -Sjl>-J Jj*J *4j_Jj L__JUJ_>_i ^-J- j1j___J1 <. i-w Luo j_4_ j_<cj 4_s_JLl1 4__>.__>JL 

____ <;1_ij____J1 J|j___J1 jt 4_Lq___Jl L*J i L-$J j|j__Vl ^j_L___o £_A-L_*Jl I j_4 4_*___>1j 

jVl L$J-_ sM-U ___]! *I_j___JI (JJ--JI (j-* J-*---^!j iV>t jj-ij jJ l_jVL>JLI _»ju. 

HJUI LdLu j^* U jJ^-u (<u-lJ *lj__i_JI JUL^I (jj^ 


»5j___i_) 4_____jjjj jL_u__l 4j1^_. j_a jrUas_A j^_I_5-J JU J_jv 1 n m i»1 j-C j V! 
^jj-_U 4j1jlj jj< j 1 n .4.-t..,..rtt" ,mU Ja\ j_-»Vl ^>L__J JL>JLI ^1^1 Ja 

S jLu^yi ^L-MnnJ 

(_____ JJ _»j_cw___! J_- ^l 1 nu t uVl 4__i_jj_____) jrU_>. Jjt 1jJJ-o jJ jJI yl.oltJI jL-> jj 
j_aj <1 <t miI j tVm Jljj V 1j-J--*-t _»j-Jj_-_J jc j-Lct (^jJl JUJL->J1 jrU_>Jl jL_- 
JJ-UJ1 4_*_>. L-tLj t ir> jjjL_*J -JJJ-L-LJ <;ljj 1jjl--> j_>jJ1 #Lq-LJ1 jt ^c-x_->1jJI 
4 t\\ 0 ,,,, 4_j_U_ ji. 5jL_-l___ l_jVL-- i J-jJL->J1 jjLSJI l_X_4J ^>U1 ^.Jul 
C__Cj-fl 4jj-__j 4-i____jjj V} (_;_--. La _ j-ujlJI jL>- jj _ ^-Vlj i^4___i__j (jjuJ) 4_uL__j1 
(jjJI j-4 L_flj < , » ,<, - > (jh-s- 1 J j ii *" jJl-bl jj^i t u 4,K miU jL_) l_JJ j-_j . L-^jIjj j-a 
^-A* J_fc i4,«„ i.i,i,"J1 j $ miV| J^L=- j^-_>J1 1 j_A J_4__>- (____ J___>Jl 4_jj>.Lj__> jj_C____u 
^Vl ^jJ-JU <;L__J 4_U-=t_) ^j fu 1 « 3lj_«l __-__ ^l 4____jj_JI 4j_s-L_-> 3j_oJ1 



4^L>.j l4i iUH j»J--J1 JL-t--4 (_--- Jjl^JI (j--4-jJ1 JjUMT ^in U 1j-_-Aj 
i3j_i_>J1j (jl-JL j« tnj i(j_ljj-i>JI yLo-'_M ^Xc L__VLa_>i <_-_- j*JLAJ {y* J ii-TitJ Lo 
3_i j_<a__>e_~> j j r, (jj_-_ J-3 OL_>*L___i <j_a Jnt-2"i i a U 4_Lj_?_j _L_) Lc_4 ___j_>JL) LLjJ-. |j 
j-o L_fij__>JI (j_o ^-j-O jj t c"Jl I JL__> i( jL__uy I Jj n"..ui a (j___5__j La (___. L_x_llj__tJ1 
(__JJ 4_?_ j "<„JI (___} (JJ JJJ JL_3 J TT.-r-O j if ^jjUt L-fljl tU _*-___ ^-1 J-J* " . nl 

I_l__ <jLa l_U_i jj.4 f-jc.jJI c-l^-j )4-_uL$_ ^-JJ ,^_ijj Ujjj t( jl '»*i)*L jlj <_->Vl 

i3jjjL__ J£> L___a jj-4 jL____V1 ^j^ijl-ar ~M JjO*_/I <4jl jU ^j-U J_4_3_J __ 4. ltil jJ.U"l T I 

I j__> (JJj-U j-C 4_____3t_J 4-3t-i"_j 4jLp- 3j_l_l JjA_i- J-1--I 3 ______ (__JJ 4j ^Jjj JL3j 

, ( j_o1j__>V| ,j-4 jwuSJl (j_4 3LL_JJ (j_o ,<_LtJ I jjU"< T I 

lj& iSt n L _ljj-_*J1 *Ll=-.V| f-i__ JL-5t-4 J& <j__AJlU JjU"tl ljL__ <jt_i L__Jj-_T 

_J_l_3j (_-__ tjjS-j j-d ^lj miL ^L-Jl j_>- ^-Jl Jj-a-JI _-_* 4__c.jjl 4_uL__u_VI <j___U.1 
tjj iU"1T 4JLL__ (j_L_L_-. (_-JJ Jj-*__3 _i_i L$_j VI i^-M-s-I l-jU m jj_?__-} j___>L_>JI 

^^jlr <„, < < i^j __ <J.tJ I ____5__JI JLac-o <_--- (j^LoL_Jl j_£> 1_i____>j i_ r *J^__J1 JUtJl (___- 
I JLAj t_ju (j-u £__J j-_>-T ^JL__ (^yii (jj-.-_-utj ^_& Jj 4__j__L>J Ij ^J->Jl j jj <_~ J 1 

<jj-i (j-o _j-L_Lit-) Jjj*_j Lj jl.<u__i-il <_-_s jlj o "< i o*-M (^j-c. ^y^-L-JI l___wLJI jl__ L__j 

(jJjJI (j-aJj-il 0 nV ni Tl __Uj 3j___L___a ^yS ^l.-cn j m, 4jLj *>Lol * J__T jl JLs 
L_4 __J1 4___ ____,*_' L ijj-ojjl j-jj. t u (jyJ-C J-Aj JjL__ _UjJl_j jJj-wa j-j-jl-SJ j U**<ij 

( j__u-j Jj*Jj 3l__j_>JI jlj___ J ! 4__lj-__JL 4l_~L ^ 4__aL_T 4 j r j l___-.LjJ1 4SjUj 

.4___i_,_iJI LajUjI 



■ 


±*A\ ^ 


(jJJ 3___-jJl Jjf JLJU jJI t(jj__JI _. JL__ 

(jl» :_jJJL>Jl ^JjLjJI (___ (_gj i5i-J1 Ji » I.TI JUOhJ 
jL_i ijjL_>.j __r a ~'* I J-Jt- 4___j_±__Jl 0 j .->_ u L* 

j-Aj ♦ «c-_i______j 4__cj__i__j 4_-*S___j mL_____VI *',__*__ 

jL.u->a ___* ^SLjtTa (jl ^j ' "j jL-ujV! (j? JLua-dJ 

___!_ JJ----JI I J — $J J-^JU _)!j __j| i__V1 JJ-t-lJI 

(jn tj (jl (jj_JL_ ^U" < nj ^Jj . JJjJ _£jJI _»L_kjV1 

(jjjJLc. ^LI <___- pijJI (j! j__ j__1 j (jj ii.t 4jLjJaj 

,^j_J1 4__j_«_j <_£jJ1 ^JuLlllj jji-lll 1 JL-$J _>_-j 
_yi j J J ^ JJlc 4_>JLtJL ^_L*J1 (jL__jV1 ^ Jl_*_____jj 

Lll1jL__JLl _JL_$£. i4_U___J __U| 4_JjVlj (j_olj_« Vl 

4jjjV| (jl — L_jV1 ( hm! " <lj tjjL_>JLlj 4jj_j__>J1 
LjMJLI J l_Jj_>J1 (j_>1 j_4l (jjLc l_cx___ ___Jl 4jL__JI 

4-__ C_jJL_____j L_4 (jjiJj tlj--Jj-~11j _£jJjJI J--J1j 
jjjj (jy-Jl L_JJ_JJ_Jlj (J_9lj_~VI 4__»JL_JL (J_U_J (»J-_J1 

(y\ i ii "*•**< \ ^i-JI I jl_*_l__I * . ^ v» Lqj|j i(jL_jV1 ^<a 

4__lj_>J| O-.j.M JLt__ i4jj___J| __1jJL_JI J__-_ojj 
£jj—- ^a-t? (j_« 3j_j__-Vl l_j1j mii 11 (___ 4 jlj « y "J| 


(jjjJI *L-__»Vl J-----t <_____LjjJ1 Jjj-A-J cJJ^- o' O-* (j!--* -iUJ-^J i(_J_JI 

, 4_i__oLjJI CjL_*__LII ^yjS __-x_- LjJI ^jLl <j_ < n T-" t **Ul,*-tl 4jjjV| (jj n ' J 

(J_____U 4___>L_~j i(____jj_>JI 3Lj_>JI ^ic jji__J1 JUuj 'Ljjjlj l_""_jj_«l Sj 

*LJ_»Vl — _j__o I j___ t j <» i.ll (j j__j__ l^jlr. j.__j < nj ^jJUJl j-JJ1 __LJI ^_u 

JLJJ-J (___J J-O-JI <_--* J£L__« jjjL_J (jjjJI Jl__i_>Vl (j__J_J J O ill jj-_j__> jj_L__U 

— JljjjJ *ljJJ <■» JL_ Li— _- (_1I. ^j-jO j-__*Jj i__>jj" 4-J-J < < n!l dilj. mi f («^Jj-a 

.(j____JL 4___JI £_jj ^jJlj u m rtMI L r j___T>U -I <>■»< j_ j V" < <ij (j;jJI Pro/ac 
t_ jL_j__>JI (jjs« i (___ <l_oIjjJI j— »jA_cVl (j^>* ) JL____Vl (j^> tj jJjj l^^-j 
_-*__ t (__JiJLl) <_A-^lj jH-tJ-M Cr^ ^>Jj-U oj^j <jl c^! ---- i£ J J-_--- 
jl (___>! (JjjLj _jV jjJjJLI 4_>. j_j ___JI cjLj-aj-j^JIj 4__-1j_>J1 __JJ *LJaVl 

__J} *L-_JjJI ^r.otnj ___J| e^j-_-Vl jj-~Vl (j-~j .i_jL*JI 4 i r j <_____*jj 1 j-__o 
4jJL_jJI CjIjJL-JI _jrjy_-3__J 4_jJ_>JI __Li__Jt ^l J V"< < «I (jL_uV1 _£jJ *•_*'_ ■ 
<U_ _Uj_jlj Lo ^uklj .JJJ56J V (_-JI Sj_"*1jJlj 4_jj__J1 4ji^.V m.IIj 3jL>J1 *L_jJ__* 
4JjLs_-cj i4_wjic-u_JI __JJ (j>__p (_—oJl 4jj0j m y T I 4ja_4j_J1 4JjLt__ j_fc ^JL-JI 

4J_>.j_4 u <i r rij Lfl (___ *J_J (j I Jj__ J jl_ I Ij-A-C (jL___Vl (j_U_*_J 1 {f( ~T AjJ SjLcl 

.j-_JI JiJ 

^-Jl _j_j j_>Jl j_c__*JI (__s L_j (j;jJI j_l->-jJI (j__%__Jl (jl p ^ • * (jjj_j jJ _ 
i«ji__. __Jj^l» j-a ^-jIjjJI Cr; j! Human genetic enhancement 5j__. 

lLuCJ JL_ L j j j I ^JjL (_-_£} 4_v-i*>UI g.1 o <nVl jya LjL-C dJLui. (j| j_xiVl 4_2Lt__-.j 

(j.<ij <Jlj— _.)) <__Jl *i A"\^ !____. (__-! <q t Jjj__t c j_~ij_j jj__b Jj-_i 3j-_~_J1 <5 j__ (__!! 

4_1jJ_c LL__* i^j__*__JI J____JI (j^-__>-J (__!} jrJ-cljJI {Jj-ĕl (jja (j--* «(jj-JLc 
LV I (jja 4jj__x_J1 CjL_u__J1 4j1jj Jj_>- 4jLjJ__j 4JLj___> JuSj a4_uljjJI 4jj_a-i_«JI » 
^-uC-jI (_;jJ1 i(jj_JLc Lcj JL_J ,4jj-_ujJ1 4_u__ CjjIjj 4_J_ j-^jj i^Lu^l __I1 
J < ii f Tl jrj__4__>J __J| i4_---1 <oVl ^ j < < ^> " J 3jL>J (__J <"< It " <*?<! 4_jJLc 4JjL_C __J} 

i^LgJ-Jlj »LjV1j 5j-_-1 i »1L_' iLi-ljj ^_-_->Vl jl L £j__T_M S$ ji.^L <jj ■<■, ,J1 

t 4__j_«___J1 4_uljjJI Cj L__u_JI ^-_>J*VjV Ijjjjj (jl (__-cuiej (jJ jJI lJsjuus^\ ^ j ntjj 

j j r __L____JI tfj__t (jjU -cj r*4_V IjjJj JuJJI JL___L_ VI Jl_e __JJ Lcj Jj 

)\* i |_Lc (___ (jj_JI_C (j_-UU JL-J .(_5j_j5_jyi ^_*_L>JLl (_,_} j^j <Vl (jV 4JJ-Cjll 

«L>J1 4 jKH (__. i^-jjL_JI (_._> 4jIjjJI ^cJ__J ( - _j4jjL_'I ,t ^ t a Jjl ^LAj} ^ 



jjLuijUI t^JjLOjLuuog ^jljgJI in*i II _jj iii "Tu 


j j C. J--9J __j1 -__jVl J__u_JI (j\ i.tt,^ ^_UJ __JlL_jJI j .i,"„.,>iU ->1 o i n\ J-_j * jJulj 

4_JL_L__u (jjJJI -*J_->J1 £--jJ '"-Lt-^J « jj-_JL_- j I StSt-C )) ^j-ul J ^ ~T..J L_J J___ 4-4-1.. I 

_-._ cjLi_l_>JI jj_ j _M ^jjLj j__jl_L>J1 I J___. jL-3 4 i < iiLJLljj .^_ij_-_UI ^___*_1 

. jUcVl 4JU_>1j 

___>_' ___4_J_ _5j_____J1 _j_>-jiJl j-iij-S». ,"J j- ■*-* ,.,JI (j-J-C l_u^_>- 1 4jj-_>u Jjlj 
^Lc __ii LuU I _ 4.Ju-1j.> j_j_^___J1 l_S j 1,11,1 jrtTI C—> 1 - 4 lu-Tll) C«j)l j-JI l__1 j__Ii1 

<__!} I j_Lluj Ij L—l,j , t.iK i »1 4 _]__u jK , „ j~~> I_jl___ cjjI " ^wl i ) AA*\ 

(3juj__»J1 L_l_U! jt) L_uL~ j__> L_j_j 4jj__ __Jj j _*! l__5i ju j_~jj i^lj__1jL_J1 

<^_9 ^4j1j_l_>. jc LoL*- j j _li, jtJ 4jjj__JLI 4jj__J1 lLLAj jl_L_u jl J__w^__l___ 
• LX 1 Jj-oI j-« ml jj_A_*Jj ^ L__jjJ1 ^jj_l_j j_____ _M ,<__j__-c_j jjj— ug-Tu 

j_~-_ j_i 1 rtl*< V a L__a_u*-__ lj____/j_J _JLl_> __tj IjLl-jI j_ij i LJl_j__1 j njlj 

( 4, t jjtl _jL_j t4_c_lj 4_jjIjj 4J^ i ii) jj--7_o-*iJ ^jl <-.j-w t jrt-j_L___> _M (j^ljcljLJl 
-_IajJJ ^ajJI 4_l_j jj_o jl _-lc 3 Ju_L>. 4jj___j 4J}L__ J ___-___-_<_u 1 j__ 4jjj*jJI j-« 

, 4__jL- 4_u1jj CjIj J_L) 
Ju __1r. J__u_J1 j____>J jclc _).--, i ii t <■ m*\ a __Ljj_*J ___ _y__jf ) A\A ^Lc ___*)j 
4_Jl_Jl CjLLu—JI jjjju ^j-sbj jL_j t jL*JjL_b BJl-u-JI ____ Ju c-Ljj Vl J_~ I 4_Lajl 
jj___JI ^IU- __iij .SjIjlJIj Jj^Lwayi t J i n*\ tl tJ_*__>J1 :_^Lj_____*| J~r mi ___ 

^juk l_JL_j t J i uiTI jg t (i -r p "i 0". ^y—II 4_j___ Vl _^_lj__1 c< < n (_Lj jjj ui ttl 
aUij (L_u1 jj) __L__,Vl __>l_l___J L-j j f j 4__JU1 ^jIj-JI 
^j 1 _ ( nii *> 3j___J1 ___j <luL>o VI __Jx. L^Ll2J L^J jSLuJI _ "J jl L_>j_j___5__J 
jjlL 4_u1jjJ1 _jL___J1 4_4_il__J1 JLo-Vl ,<k4__c _jj_ M_j^ jULIjII l__VT *L____>1 

.^I^JJ 4__>UI 

L_^l____jj_j cj La j_SL>- £___l_jj j-— --■1 « J---j- ui3 jj___ ajj jL_T ^ *\ ^ * j*Lc (_-*9j 

^ Lc ___ 4_uLJ__uj_Jl 4-oj_L>J1 cJljl Ju3j i 4\j_L>. 1 JlT I jJjJ < (ir>io Jt miJ <3j-$___ 
______«_4j jryb j "i t U 4_cLa->J ^t jj Utl ju-C £jj__J1 jJ>___J1» __JLJI 4Jj__ ^ Y 

(4U^i*T1 j t 3j___bJ)j_ll l_^M__J1 jr_j JL_>J1 ___ La_» i jj->.jljJlj jjjJI i Jj <i ttl 
l__?cj 4j1 Jl-L-lC Ij i4_^L_j jLL-u _" L_5_j__j L_l-3j_J 1jJ__>- J_L__J i4_3__" 4_a_i 1 jJ 1 j 
jJajt) «(j^-s-l 4_jL_u _-.< A fl Jj—-*» I j-- jjJL>Jl jLu _g_L__j _jjJ1 ^u-JI <■-?■> -rt, >u 
.(j_4j JU_-t _i_l__S-J f ji_>Jl 4jJ _ul__J 4j-j| jJI 4_4->.j_J1 


■ 


4 j f riL-_ -M _f jLJ,1)) l_jL__l£ i-o ^ j ^ (j-L^-jJ ajL-ui/b jJ__* J-J -J J__J 

4_u1jjJ| 1 Pn Jj_« :4_j__ JL_ JJI u^jjjl 4j* mll fJc j SLj^jLluJ^I 4j1jj_! 

. 4^1 j-____-V I j 4_JLa--u7jJl (Jj->- L_J_L>. l_j1j_LI O-Loj ^__l 

J-i- _t>»j *--fl» j> . . .«-i-lt »>if *t «_*JI 

L___lj_t <Ja_>. 4j7jl^ . _-lL-Jl ^>L_V1 pt-iJ Jl___ J_>J _____ Vi V l_jlxx^V 

JjJ JJ j < _l__L_j (Jj__i J< i\\ JL>JJ I j_A ____ 4_jj \~, $)\ 4___l j r,i II fJJL___ ___ - 

fj____j __tt_L__ j-LlA 4Jjl3 jl 4JL_i La jJ^JLlj J__*__JI (j>____>_i j-C ^i_v-J| Jjj^j^ i fi 

_a^JaJ| 4^LjTj j-_u_» ^-JL3tjj__1 JL3J » _£j___jJI J____JJ __j1jjJ1 _yU-_o_jJI _L__L_jiJ 

< Mcin Kemph «__jLjjvj> _»L*___f LL__' j-L_-> _-__! jl__b ijlj_i__>|j ^j<h*Vm 4 jiUJI 

4j_l j_i >Jl t jp__L__-L__1 _JpQ 1jJJL__*-J 1 « jLit ^o-lJ (j_4 J£ _ji 4_jJ3 J--t- JL-Sj 

(jL-St 4j1 4_Lc ___j____j , 4JI nUV -LL~ _-jL_*j Ljo JUjjj _j? dj _9__J V 4 j ni 
__a 4_j 1 jJ^jjj <<4_uljjJI 4_j__,j_Jl (j\ 1,11 -it.U 4_j_5__JI -Q4 1" 1 J » 4 j a 1 jM L*j ^Lsej 
(j-__i1 4j___i<t 4 l*±,_u I jj ^ jn ■"! 4jl.gr j ~~ - - L__Jl 4jLlxjj V Jj^* I 4^^_>. Jl£C 
Jl*jJ * Lu jJI 4-j_j1jjJ1 l1)L_-___JL __.i_.i-uJ L* 4_4jL_Jl JLjj>. _M ^JlC JltjJ V _-"->* 
L^j ^jL _yjjl 4_i__jjJ1 4_ljj-1___ 4__« L"_I_\2i_ 4_jJL1!I 4_dL-Jl l_Jj_-J1 _-_» 4_I*u3_4 

(jjj i(jj_J__-J J-I__ 3j___J (j! JAJOJJ L_»| JL__>U ^J-i-JLl (jl i(ji-J1j J-A-JI _-- 

_>__J_J j J mi~ . 4 _l~i — « jLSL-ui—lJ L-J^j 4-Ji mjI JL_- i LrJ_C L-4J ^ I J-Ltl L__--JJ 

(jAjlj ^ _j|_ij| JL3 l_)LV1 JJlC _-Ji 4 umITL jj-SjJl JJLC (jt ^-JJ C-_U Lu__v)f 1 
_5_l!I (jjJ__Jl L-UjL^ ((jj-uCj j-i-11 l^t <>>j ^yjj 1 _t_j1j__1J 4-Jr j " > (jj_j__J I (jJoL-A 
jjJ-JLj i_JL__ (jl l_U j 4jb j"j 1 (jL5j i4___l_-Jl ____> JL>.lj J_x__> jjja jJ-il l_jI_>_)] ^-lij-j 
3_iVjJ1 Jlaj LljUjJi 0 ri^r" JL_ IjJ^J JAJ_J1 1 JlA jjSo (jf J______J ^jJI cZj>LjI__J| 

ij i iij J_> f ii jl Ij^j 4_uL!jJ1 3jVjJI (j^--* u' J-*' L3-- 1 iijw ---J^j (3j_J_LijG 

J______ jl__3 ( 4-Jjl i,n "i j 4_lcL< "( I L_)L_UL_V J : J j^Jt _-_*j .4_jLaJI ^c^t_1 __Jc 

jjlriT<11 lLU j _^_i ^o^L-wu Jlj-j L-jLjL-flU ^LmJJIj CjLlJI jjlc ^yS j j ^ (j----j 

_jI_sLjlJI L_Jj-___j| JL_J3 ♦ JjJjJI (J^-L-kJ (j-ljy^ (J^L^UjJt L_J^L*_4 ^ _--*-__!! 
C-jL__*J ( JlI^JI (j_4 (jL5ja JS' ^-Jl _ > __ji*-__i_J1 l_jL-Jl_- jpjJJl I jut ^Jl_u _,_*JI 
(j^_L>Jl (j-3l_4_>-V ^_jt_-uj Lgjj-- __jj1 J^_>J L^jt 3|jJll l2___j_C lj[ 4j| 4-jjt jJlJ I 
__-*J_*J1 ^JL_LjJ1 j^Lu__u (jjj-i-l 2j_dj ij_a_j_I1 ^j_Q (J _Jj_'l 4 ■ j >L— — 1 ^3 j__)j 



ijLuuUI _Jiq*i ujjog (jjl jgJI _jjux_JI _jjjlul__ 


(_£j_____-« _-jLcj ___Sj___ »1 rttn 4_J_4_C j i n H 1 JL-Jl -*"it1j l_jI_L_J1 -_4 _. i 2i "J 1 
___u_J ^_*IL>JLl _ya (3(^JL1 ^Jjjlj wT - JJ-j) l_--ulj__II _ fr *___ j_— J (j| l,jj."y _"ij £_--1 j 

_>* £j_J1 Ijla (______ l-Jj " ,„ ^LlUI (__.[ jJ__J1 (jj_ (J^l) 

jjjJL^Jl c_jL_j (j__ lj„,i "i < jt }L_i_a < nl" ^ jl__ «__1 < m._j -I aU.^VI 

1j_lj__ L_Ui 4.a L_4 ^jj 1 1 „ j 1 j_L_T " jt _iL>> _____ l-)j_«JI tjL- 1 O*,'.! ^TIj 
3_L*J1 dju. jlj_*I ^-Jjj __«__• ^}L__VI jjj *l_>. jL_J1 _>* L_j_>. __L_V1 

_^jJL_v Jj___- LaJL-T-Jc c _y_L__ 1 J 1 _jL_? (jo-j i4_LlL_ l_j1j_L__ JuLoj * 4____l___J 1 

JU JL_5__lJ _gj_.Lu— i t.tl ^jJj_>J1 |P-jj-.--.a ^cjcjJ Ci*-j-_>j ___J1 4__LL_JI L_ajjL__aJ,1 
ajl_fe (jj Jj--J1 ^Jj-t--t 1 ___ Ijlar (j_j jJl ^ i <t 1 1 11 _>__«_) __jJ i4_u1jjJl 3j____J1 

4_>J_A_4 (JJjJ_» _>C __jL_J__u (jj jJl J-J_3j_lLI 4_J_-L_J I g i-^JJ_-J ^i" J i ii <-_jjL<ot,1 

jjl J ii"ir I L_lj i4_j___jJ1 (j__lj_j-_'| (J_a _■ j j c. jf <l j in V >" J 1 ^ _________ 1 _>__»j__*> 

jl ^L____Jl 4jjj_o J_c->o _-Ul (J_»-3- ^Lg-j Lt-Jo _)JJ____1j ^Loi-JI £*_*j_- ^_£__t_- 

____, j-_ j-L-u (-_4__5--*iI 4_*jJ*U,1 j-J-c) 4_i_v _M ajU- _ya _>__i___JI (jlj t jj_L>Jl 

4__> j___ ______ jJLl t V j--> ______ jV1 _-_j_____ ___J1 J1j-4_M j_~ 1 j .j < -_^__L__vJ1 

iL*__-_ CjI n <*m (j-o l_U_ __L_ l-Ljj-jj Laj i_-_3L__JLl ___■ 4-Lj^UM jal___V 

_)j_)j__4 I uaj? L_4_ (jj_Lj___j SjjljJI -_)L-aj ltll (jl LH" ^LlA o\-^ Ijt-wAj 

JL>tJ __jJ1 4jjLtJI 2__L_Jt l__j____3j t 4_L_c__A__Jl l-jI rtrt »11 ___j__i__j ^j___L_> _^_-L« 

(jJ-tL_t_4 (jj_ ^jJjlJI (Ju__^J J t ft < O-L- (_3Lt_4 (JUIo £-4 L_b ______ J 4_LjJ (JA-I I ^ < drt t 

JL__3 CjLaj_L>Jl (jLlS (j-xi 4_lLc. (j_l1j_oj ^J__La JSLlLj CJjj>~ j| __iLt_jl_*JL1 dJUbj 

- j-JI 4_Sj__j ;_; jJI £_*IL>Jl1 (J-Ljj j^aj i_-J| _$_jj 

dri*Jt* (^Alt M jMlt M_dJt *f 4__Jf 

(j-u-J j_aI Jj_>.jJl __JJ (JjJ-ui (jJ __JjI_- -jLjSJI 4-aJ__La (___ L_ij_-_ U_i 
L_L_ t (____L_CL>, VI jf __1jjJ1 j? ___. j__-J1 c-oUJl __J[ _jj-__jt__ t^yjus\ in"-L| (j_o 

(jSLcj V Loj i jSLcj Lo jj_ 4_ojjl_j oJjL>. La (jSTj «i~ ^J j| _____ ^JL_c _____J 

Loj ^j__L_>JI l__j_>.| L_3__i_i__1 Juu 4___L_-j 4_^L_ujjAJ 4_«Jl_j (j? 4-jjJl>J1 ^jJjlLI 
(jf J__ 4jjJ_ JLjjI U (J-J .4 MHlIin ^jJI J-__Li__ll _-> j_J-UU (j_0 4-J1 _g-j" in 

4____1 jj j-L-j (j! --oej i__^*>L_uV1j __jjjJ1 j_4-l>JL1 L^i aj 1 4_LjL_u_*VI __)L-xu~>JLl 

l-iI -r— -o tj ^Lc-l->. -H <iL_a___,j ___4^L__-V1 4_a_Jl tLJ__ _>__>. I LlAj * 4_i__ j_j_o j_aj 



(3"=j jl____ ll__jjJI j-_>.L_u jl Jjl^ <jV1 j-* ^L-Lill IjIjlj-J t^^cul j Kitl jlj___J1 

jj_~Vt (j_- tj j*!^ 2L/oL__JI 4ijln't Cj\ ji mTt __J_ 4_-__L>-j iJ_L$JI 4_a_X____j ^i-JI 

,____* 

j_L__L!uil jj--o __JI jJ_-Jj <j Lj JjoL>J1 -*Ij-U -r,<rf> 7i J_9 tCjl t,<CL-*iU (j-aJU 

^ ^j-uLJl ^-Jl jJ___JI ^ A A n- T» <jl Lg-Lo <, .iUj ^ 1 3 t u t jJj jl J-*! <_-___, 

.^Jl__«l (j_o juj ^jl (j-a l__ ji-. c__L__L_JI oLu_>l 

-LiSj Jj) j_»j_____ (j---1 jj-~Vt (j-A__ 4 4jLj_>- l_Juj____ jLcitJ (jf UjL_>-1 jljl jJ 
t *L_ijJt t£ _-_-Jl <n'A\ i JL*_>Jl : LU JST 4__flj_-j La (____> -jl j " -*-J ____ (^SL>o 
jjvl ^-Jl t j-___>___L j_4 oL_u__Jl -*_*«__ 4-i_m_>| ( rt,l?tV*i Jl_j ijjj jJl -£j_i Loj (J^>L>.Vl 

oL_____JI _ Jla LlLU jJj . j_>.| _-Jl »_4-JLj ( ^jJ_1 ^-JJ 4__L__ j_« j! 

_____ J_jJjJ1j i __J I J jJ I 4,Lcu) (jy_-__*_J ____■ -1 J. « t jf l__Jj__9 (j-a (, < i^" ___>U_-__wjJ 
4 1 j rtll oL_a_*__J1 tj 4__L-j j—>-T l_Lj__u j-C <_._-. ,u _>J Ljl_>. I jl l_JJ_} 

(_-__ 4_Je-,j .,l_> jj JljjI Lcj . (^jJ-- VI ol n ir>ft (j_a <?j_j__J l! i .11 J? j tV<U -e_j ___T 

4_Cjj mi fl (jjlj___J ,j_vJj j 4J__u_ _jrJ__u-30 fr Ijj <**'$1j ^,,<u->JI (j| j__> (jjL-Jt JL-Jll 
(jjC OjLa-C i L-ljl L-fC tL-t.l"i Jt (jl (jja f*--jJ1 (_-J^J i(l JL_*-1 _4_J__ j V 

_-__ j_i-. L) jl J-L__j j o "i-c >i">j Ja-L->o (^-aJt 3jl_j_>JI c-tl -i tt j t >lr> -),la-(^>l 
(jLajj JU>o (j-^ii 4 i ii tl-BjJI (j_j3j * Juljv_U J_L_-UJ j-s-T (__J1 Jj-w (j-_ JL____VI 
.4_^L»__lt JLx-vVl j_4-__ 4jj__jll j_l__ diU .r>t1 JL____1 (J^K J-Liu ^J-cj Vj) 
(_-__ -ij-_>.^J1 (j-- «il, j j r Vl jj JlJj (jl (jJJ 3jjj__-__JL ^jjj (jl ^-It-j V I JlA (jiJj 
jl (jXxJ ^_-_aJ 1 LjI n <f>TI C(j i \ \} (j?j-sl L_-L_3hj| _ilLi_b (jf ^-Jj-j 4JSJ i -^. <L*i ^itl 
jSL__Jt t_l_^J 4 j ^ itJt 4j3j__JLt jjJ-_J (jL-3 Jlj---.Vl ^i«iv ^yilj > 3j j o L-j «*i 
u-lji i ti\\ (___- 4_>>| j j ,ti _-jL_____Vt ^< C -->-tt (jl (_-JI tjgJij j »n ^J-jJI 4_^j_*j (jjjJI 
^ ^l 4_a__>L->.Vl J-TLUI (> Ij^OjJ^J^ ^lj? ^lj^ t 2L-.jL_J1 4iji__lt 
^jtVu.n L-b I jj La Jj_*- (jVI (jj- Jj->J1 iju _13j . 1 nlU * 4_ul__-_)V1 JLu j-Ui-J 
^JLc (j_jL___1 __--_- j-j_-j ^-iJI j j r (j^j— c-tljl j (_j*<j **i*i (j! I tjlr l_u_3_j jl 

_jl (j^LajJ (J-3 VI ____ ^jjj JLJJL-*. -LjJL^J ^L-l (jJtJ J^.- (_^j__>-i 3jL_uuj .^j jj - > JI 
(Jj_>.| jL___>- 1 (j-a L__jL_j 4_>.j___ (_>j->- La ^-i-- __U jj <4_^j_t-t>J| 4_Lu_aJt 4j-^_-_*i 

Lcj ic _^ljl___Lj L) j ujjj-i-b (_-___ L-bjLI L_j1j (^-ill 4jjjJ1 4jLi_JI j____>. L-^i-aj 

(___JI 4_____jlt oL___L_>J,l (____ L__j_jT (J-S--U ^jj (____J1 4--uK ihTI 4_L_l_J1 uij 


■ 


_Luju(JI JLii___g ^-JljgJI JjuuuJI ^JJUMJG 


_i_ ,__-J1 4_l_.1 4^jL>-_'1 oVjL__Jl u^ju -tjj_-j__j . L_jjJflt __£ Lkljj 

oLL___J1 <j^>« J ^_iLu jl w -^J *<?I^J _$jJ1 (__,»_J1 j-J__JJ 4_9__t__i 4jj_!_JI 4_>.1jj 
jjjb La _j| j_> ju _jl 'Tii t JL_l_»JI (jj* £j_ L-gjl (__L_ t n < r^" ^-oJI j*}____H jf 
JJL^J La ^uiJ j)1 ^_g__v*J (jTj-JJ • Jl 4-3-1-13- j i^ij Jl_» ^ j-jJI JL_l_»JI ___- 

^jJl-JI 4_>-Ijj ___J1 CjI t U fl "II (j-c £— -L jjfc I jl i 1,1 a ____ 4jj mi A\ 
L--JJ1) 4_jjJ__>JI _jL.iit_,,-t1 C.jaJL.jr, 1 ,(_■! 4____»L_ >j ' ^ , \V1 ^_>» jJj___JI 
__J1 ^j-l—JI £^J— — 1 JUJ—kj __J j ^jjj-- _-*J->- i4_*-jll j_)j____J1 ___J_$j (CjLjjjJIL 

.4_jU __J1 ^j_4_>.j_ 

JLl_»JI ^jLal ^ ^_U_- _>£ ^—jj-iJI ^JLtJI <___< t_jjL_- -^j i<ij j»LVl _»____ <____ 

.dujJ-yi 4<j ,1, ^-U 4___lj 4jLcj 4j ____u_ JLSj GATTACA 4-q___.l ^nUTI 
j)-_ _jJL_t_j 4jI ^__u -M (j-o j J—jljj t^ljjJI (j___s__11 4J L__.fi ^JLaj 4_>J l_j_>. 
~-^4__->JL I ^j j_L_aJI jj____jj . 1 $ j "> j__L_i_i__JI (jL_LaJ ,jj_j LgJ_jj_— j ^j_Li_>J1 

|j_b i3jj,,uL,JI j_loj_J 4l_L- 3j_ _JMLal <__!__ jL_jyi 3jjl_ Ji_» __9 4__>L-j 

4_jjj_JL L#J ^_OKjll 4jjJL_J j-UjeJJ jL_jVl 4_jJL4J Ju*JJ ^ jJI j-iJJLjJI 

l___-_j) 4j___UI ol_j__JI (jjo < t\ Inj _j! jyj (j__ft_j_u (j-« _J1_^__ . L__ljJ ^-jJI 
dj_£j 4_uL_J1 — _ ^JJ—J j 1 Juu j_b L_>jL__cj _jL___ 4__jI (J^_%j jl ^^_j__II 
t4__-_JI l J_5fc_>J1 1 g J MlL>— ^J_3__J__ __-J1 _jL___J I (j^j .4_J1_ CjL___JI 

(jjoj i4_jj_Jll (j_>lj_aVl ^-L«_rv __tj 4_iL_>yL -Jj_JI * u mi n<TI ___l_JI i(___ji»JI 

(__-ljJLl i3j_JI (JL_»JI i4jj_ujJ1 i^_TjJI 1 ^ jlr. j-L*Tj_JI (^j_*_l_u (__lT1 _jL__JI 

jj___j jl VJ LiLi— Ljj .£JJ . . . 4_C L*__J I j jJ_L>JI <__>- i4 jn jM< jJll 

I__jj (j_. Jj-^1 Jjj i "U - 4j_L_J1 jij____jj i^-^___'l (___ ijljj (_$jJ1 (jL-«jjj__. 

j)1 (^rlkJ I jutj t 4_Ll--oJ I j 3 Jlj__*J1 _jl_Ll_J1 o i nj La (j-j J_u____J ^ jJl J-_ *J1 
j_vV1 ^4__l_u La| i4_I____>J1 _jL_j_JI ,j_c j_LL>J.1 l__- jl j_i_La_l--u ^___jlj 
j)_- j—LJLJ A <j , ( i | (( L-LjL--)) ^JL-3 — jLp__*_*i JL-—-JJ .5ju_-_4 j_J___ L t>j j "i <J<a'^ 
^____*_aJJ 4 j.1j„,-1 "i <mU ^4 .i jjj (jX.J _— jljjJI (j___*_J1 3j__J __j__5__j__> 1 SjJ— J 
4__uj_L_J1 <_, < * tt,..->- -_j^__>_1 I _t1j_.| ^___uj t^jJL— >JI j_____ Julj La (_d { __.L__jV1 
iLuj 4_i_| jj 4 n iU _, ij _jjJ1 jAj «_tj_l_11)) M— « c_JL_4__ t L^j jjjJjj (^ylll 
^ ^ _a_,a __JJ j)j_v— lj 4J_>| (jj_J 4_ r» _ l ljj i(_$_>L__ ^ljj (j-° -jJjJ (j«">y i* J-Aj 
((^it-o» (_____; 4 j i^j-JJ 4_b_L>J I 4_j_JLJ1 _^j__J I ^1j_9___1 — _ j-lL-l j_-u_. j j<i *\ 



jr\-JL>JI jK ( (i 11 jt__ ^jbjj »r->"i <_ t _n -vj 1 _L___j a*Lij__V| Jj— aj Lj__> i^iL-ildl 
_jjJ1 jjkj « (j;jj_J I » 4_i j-g-i.u _JjJ1 Lof t (jh^-b^IL-JL I j-*s 1 > 4-ll_.j_M 3j-~LI 
4_>; . lTl> jJj J__4 jn> m< J_CJ < rt inj j-Aj <(4_j_Ll>J1 4 j -it.., J I » 4xUjv __jM __.q T _*j 
^Utjj <(4jj_x_uJI 4_jj1jjJI 4 i j j 4jjJl_»JI 4_j_ajij->JI l_jL_Lq_J! JL^cILoj*^ 
l_j1jJu__J1 _-JI J T. , M j >_«J (^J-C-i jf 4__,}L_c ___£,! _>->-_-*■ mi-M ^Vj_^J 3jL_C 
j-« 4j ^-Tl-<_Jj LL -_xCu>J,I jj rt" ><i _-jJI _--- 5j-$-U j_o 4_j__JI aJJtj i 4_j_>q j_u_>J I 
4-il U J T I __£ 4_L_3 £___-J_) _JjJl ^j-JI ^-jLj Jl_ 4jI t^_u__U Jj-OLJJ . 4_9jl_>. ______> 

jlSLa __ii jjj t __C_j_Ai ___3 £_L__ :4_JL_JI 3jl i tll (_)^V II, Tl 4jja) 4 j -V AM 

_j___jJ_-4 4jj_dJ L_4 ^g. LU-) Oy>* SjjU-*-. j-/- -M JLJjJJ .(jLj_>0 jl "i i. i ,l)Lj> l) J-_-T 
^Li-uL 4_<_u__u >. i iilj _JjJ1 jjJjjj__£) jjl_5 _____jj__J1 ___tl -r <nTI 4_jJjj1jJ1 4____L__J1 
jLuu i«_jJ_*Jl _-Jj Lo Lojj Jj___>jJL 4jj i'tu \ 1 ~- o < iij i n t u i*i u» _M jj» * JjIj 

L)U ^ jaj JSIj 4____,1jj 1 W ^L. c, ,,,,„b j_* 4aL_| jJI 4___U_JI jl ^1 

__Jj J_u_J ^JL*Jl ___* 4__uL__J1 ^Lol _3JLC j? JL__-juj i4uJL_-J1 l-Lj ,l j£ 4_uJua ___ 
jj_jJL-_) J-t-a-JI j__-_5fc_-J 4_4JJL-_J1 L_tlj_CjJl jr_J L-t-JJ jJ J . _) r^j_- u< L__J I 00 
-uL__J1 ___- j-l>--M j}L__yi <( __CL_L__>) ^--J-JI JL_>JI (tJaiij (j-Q__ *>JLaj _yaj 
oL-u^I Jj^ ^ LTJ-Au' J-^ 6^*"! CJ- 1 ^ ' * ^ J . '■ <*' "J - J^-C. 

-_uj-_JI Jjn" ( »ill ___ _;j miiT! £_4_1>JJ. 1_4J j < iui ___J! 5jjl__>JI L_-j__ ^aJL-Jl 
^JL-JI Sjbj ___ jj-^S?! __Lc -jUj i.ill lj-cl U". ,„l _^L>Jll ^Vj__ _)! L-^uscj jJ 
t -_ujL_>J1 ^JLtJI £_- 4-4IJL4JI jL---Vl j-3Lx__j j^ \ j jSLcj __jJ1 ^Lllll _>cj 

,1S^JL_JI -_L>-1 j, 11 ^jJl J_L_aJ! _>__ J^Luuj j( LJ (JpeJ LkJuCj 

_)1 Jj___JI _j_™ ju >L__ L_j_L_>J1 l_u_ __j3 JL__j L_- 3j-_1__ (jwo ^lcjJI _-icj 

l_U_ _)V i JUtJ I Jlu l_l _)L-__)J»_] __jIjjJI j-_t (>Tr,rJ1 JL-t-a ___ 4j__j_L>J I l_JjL»__J1 
♦ _)L_-j^l _-ic L__J^5e_-J 4_*j>m CjLll-uJI jJSljJ ^J-J L-JliJ -LJL- j_L»a j_lc 

1 ^M*V O J I J_J j___j^LT __j1jjJl jr^ < n ^...Jt j__ L_JJL_*-_J _-_JI L_jLL$__JI JljJ Vj 

ilua- t4_JLi__ jL__e! jj_?c_o Jljj V t J_l_ fd jj iJLo^l JjU-j j-C ~-ji_j Vj 

j1ju_>Jl __ic __j1jjJI _r____s-_J| L_jjLt_J LjJL_- 3jJ_ I jjJ. 1 4 -u»L> T 1 _jI_j_L__JI jj 
jL_u_j^?1 4_ul — lujJ ^lj T-J-l 1 4„o &\ j_«j t 4jj I t^i t, 1 J_>jj -^iTLi ___u V l_j1,.,uJ1j 

£_4___>_U J l ti " ( n « _-_C L-Uj *< **l i ii ___J1 ^L_uJ1 --J_j__>J JL_C _-JI 4__?L_jL_>^?L 
^tnt o _____ JL>JLl |j-4> ___ C_uj->.l _-_JI LUjLte-Jlj . L^L>u JL- ___i __jL_uV1 


qL__UI J iii og ^jI jjJI JjuuuJI Qj.m 


(J--C L-jJj. ^"lIL) Ljj, J^ <l" JL_- I t^l &Lj jj^-l— (j—J—JI (jl Ly-C J-^ — l—lj_pJ1 

1 o<j - ( £_-a_*_vo q] \ rtV 1 Vj iL_JL>- 4__L_U SLiolll _jLj_LaVI jl . ii*>V I 
^yjji ^jUl <— Jl < -Ll_> 4jj__*o CjIjjI ^-Jj jL__jV1 Jj__u Jj— J < 4ILj____*. j <__iL_i* 

. 4jj_3__I CjLI j_i_>. 

L_Jj____j j__ _$jj t^jJI j-^l o^* } J jj^ (-r^l— - l?-*^ — ^jjLjJI j_«j 

i LjjJa j_____ 4_jlij1 jLua JL>JLl 1 Jub (__ dJL_ La (fJ"ij 4_jic 4l!l (j-Lua) JL__-_-i 

j-aj Jl Ij-A (_i_ ^LLjJI (jiL-ojJI t_jLj iij j! JaT (_-J_lL__ ijjjj__-.l 3j__uj 

. L__iL_ — ij_ j L*_» t j_ol____- , _M <_iL___si 
- \ <g j ( »-k]j <L$iU --jjV Sljll £--j» : (<*^_j 4-d_ 4JJ1 JL_.) 4JJ1 Jj__j JL_ 
__»___* (__j_ (_;jl_3-_J1 4_^j_>. l) (c_!Ijlj _uj- ju-J1 cjIjlj j__J_>L_ L^JujJj * L^]L*_>Jj 

j_ju (jrt-H dl_H-V-^ (1)^ i-_uj_>JI I Jl& (j-a ^_blj . (^L__ajJl (___i ^nl 1 11 aj ^__!1 

4 <i ir* jl_ Jjlj j—> L_4__j i3lj_JJ J>.jJ| jl ti (Jjj (jj__ (___J1 4 a^U __jL_____J1 

Jj__>jJI jt j_~ (*A>^1 Lr— - 5Jj_-_*JLI _>l____JI j_a (__> (_iiJlj l__u_u_>JIj JL*_jJI 

3L_<J1 _Ljj-_ jL_u_-Lj ~t__AJ j^ J-H j I JL>J L_t j_-jj , jjjJI CjIj (__-, j__J JL_ 
Jj-__jJI J j -J i^m-w i JL___s _M ^lr j-4— -> (___J 3jj<_.-s 11 _jL__J1 j_~- 4_J_ jj jJI 
*_-______-__] 1 <__-! J_4___t1 <_>!___ ,__ Jjj <SjJ, <__ (fj-_j 4 jlr 4JJI <-ix_-) 

_>Ll__1 (jjJj inrTI (jL_ ^____1 I Jj— i_-J )) :(Yi ^ 4_t_____ 0 *j_^) (_iL_>j__*_J 

(j_a < 1 1 1 ln j Jj__ujJ1 (jl _*jJ__>JI IjLA j^a ajj ,«(j^j|j_s_? dl___ !j j-gjl J->-| 

.^c^j^U-j ^JIj—-! jj^j Mij VL_L_I 4J j l" 1 n L$jV 4_jj stjll jL__j (jf J*-jJI 

(iL-uu-Jlj JLwjJJ 4_g_v yz L^jI 4jj_j_J1 (__ujL>-Vl (j-o £jJI 1_— b 1 (J- 4 J^-H-J 

(_Lu_>) Jj__jJ1 Jj— J i(__-L___Jlj Jjlj Jj! -ijJ> lt^J **lj-<-- -— *- Lr— ' 

I Jla (_aj i«^-« Vl ^_-> j-L-La (jr- 1 !-— -^^l JJ-^i-' 'i-^JLH 8 : ((*— 4 jl r 4JJI 

5j_J1 4__j_> _>—J .« JjJjJl» (jAj l£> > *1 4-ul ».-_>. j 4jj1jJ 4__<^ t Jj__jJI (_i__jj 
_UjJL_>. ^j___Jlj 3jL__J1 4_i,\r J j _j t(4-uLt,< (i >JI 2j__JI j-c__jj J_3 (j-lll) 

1 Jl_bJ i<(-___t_____J1 (j-4jJLl (j-4 4JJI (_1J L-_-fj J-J-- Lf>J--JI (j-~JJ»l» .^1 rna 4_>-j_-f 

jrUj <±<jJ "V- (__ij .3jj_4_*JLl _)___JI L— (_£j_-I 3j_a J-SjJ Jj-_ujJI (jl lt^*. 
<__jJL>. ___i ^-^LcuJlj 3^__JI 4 jlr Jj_jJ1 Jj-u i4_SJ___j ^jj-JI ' .Utl 4_J___ 

1j_5t-_j V» :(> i*\ 4^___» _J_J1 <tj->Jl) j-^*_>- (jjV jj-j_>JI (j__jj_ij (__ _jj 

^___>lj J£__j _jJ_5__j _uJ_>Jl lj_-j i«L)jl_— J^U-j jJjJI jL_ 4-juj--JI 4_i1j_J1 


^o^usJI j____U 


(j-a lj j > ^ 1jJL_C (jl 4 \j\gi CjIj < ( lt JLua (j__jj ' " __U_L_>J1 4j1jjJI ^J-C (jc 
(j__>l j-*VL OjCJL» La I JlAj <i_jjL_-Vl jjJ 4-r u\ JL_ioVl __ic _>4---J _ > -_-1j-«'_ T 1 
4_Jl Jj-^j _>_£ Jjj J~L>J1 <__£> _£JLC <jj| -Ijj CjjJl_- _-__jj .(4jjUil) 4 i.amII 
Jj__V| :j_-*_>JI) «(j_j___-J jj^-*JI (jL__ ^cJLuaJl j_Jt_>JI (_-__ ^j_*.jjj» : JL- 4_jl 
3}L__J! 4_x_C Jj___jJI (jl 4-ijj-___J1 c_- J J__-Vl oJLA __ J <i > (j-« JJLjjj .(<"i i>Uj 
CjLI^ (j__ 1 J_CL__jJ 1 «\ g<ri tj ___» jJeuJl L*UL<aj (jf <j__>.jjJ1 (j^a <- <IU_ ^}L_Jlj 
(__ic j-^jJ Jj---j-1 <jl j. t <Vi Li_-j . La_AjVjf __JJ J o " <" . o L_$jV . 1 <\ $ 1 r> 1 1 
jLa_>J__' 4 <i _t,1 oL____J1 ^aLi jf> jjj t_.-j___< ">J1j _y----~JI J ____Vl J 1 ri"( < »a 
(jl _j_c (jjl < .i II Jj__jjJI __uJl__- Jjl j 111 (j-aj «d 1 <llj J___Vlj J(j_j_JIj 3j__Jlj 
.(4_^L__Vl 4_ijSj_J| ____ J-^JLjj LLuJI (_--. (J-uJLLj (_£jJl :(jjjL_ij) (j_jL_.J Jjjj-JI 
J-Liu 4_jj|jjJ1 C_LL__JI _>C _jJL_*__j Li_> Jj-__jJ1 (jl _ ^clct dJJlj _ _£jf (__J_l__ 
___3JJ JL_ ((JjjLJI (j_fl JjjC J_T jrU J-VJJ _-jJl) (J__1j_4_I1 (J--JU (jl ^ 1 1 i ! J t ^^jlr 
^j_Jl (j-jLj (jl __JJ (LLljJI (__-» 3. t n .l <_) 4 j .i"< V <t JjjJ_> (j_4 jJ 4 1 11 rt*t (Jj-iJI 

L$jV Jjj-_JI L^L__l_-l (j__ <<_cjJ1 ^-ic ^jj-t JL>4 _-__s j-4-_J 4_j4 LaIjJ ^ jJl 

jL_ l-JJjJj __^__L_%_ (jf (j_Uj Vj 0__jj-_cJJ 4 _ ,„1 i„Vl 4 1 ,»<j--J1 __-_ 4___lj 

.(J-jL_j- (_2j_JI _jj Jj-OJ Jj-uojJI 


L_lj§ 4m*__U wLit^_Jt| «JULJt 

l_)LL_JI (j^jJ (__jIjjJI _j_,t.(L.?r "Tl JLt_4 ___5 4_xiljjJI 4 (ii, t ijjTl 4_j_4_L_ La _jl 
_LL<i_3 i(jL____V1 __i-_ C_Jj__v1 ___J1 CjI n j jtr>"tl (j-_ j-x__0 jJl_) I jjfc CjLIj_j_>JIj 
Jl___J (LjjIjj 5jj_>JLl L_)LL_J1 ^L_jL) (jj_waj__u (jj_jj|jjjl (jj < »J.I._ Uj Cj1j-j_j 

Jj___j _j UrtTI ^Lulj (_j1j___i_>JI 4_-4jL___ (__J_c. 5jjL_J1 SjjJt ^Lul (j__ IjjSLcj 
cjI m J-4->-t _4_V 4 j j ut ttl l_j1_lj_JLI -_^j ______ __]__ SjjL-JI Vj____JIj Lj_____JI 

SjjLd LbLjL_w (jj_o (jl jl l-jI i*ii r Vl L-il J. -I---J3 4_^jl___4 (j__ Laj i^J-L^J 4_j_vJ 
l_3LL___>! ^L-jJ Ll__u| 1j___ _______ 1j t4__-v_*.L^II L-ilj ui -r II _^_>L_w ^__j £_-_-! _-1c 

jljIjJ- __ic (_5j_l_>__ __jJI jl 3j_j____J1 4_»jjJ1 ___) j <i n __jJ1 ljLLjJI (j__ ____>L_>. 

j_L___J (___ 3jucl 1 11 «ill 4_JLc L_)lj-^j_lj oL_Lu>qI "1 J...-JI __ic (_5j_1_>_j (jL-b j-j--' I 
< irt t (j__ j-u-Tl (jl (_yJ1 cjIjjjl5_JI j j (*!"> j .^JLjJI (j-SL-j (j__ 3juI j__i1 _iIjlcV1 

3jj__*_c CjLjSLo _$ j_tJ 4_j_oj__Vl 4jj_bjJt1 _jlj-___Vl ___! 3j__lj_U1 4jJu_.V| JJlc 



(jUuiUI _j I 0*1 IIIO9 ^--Ij^JI JjuuuJI Qj»l.TU 


^ LjjIjJ Jjul_~ _jj_ Jj! jj a J__J_- LujIjJ 4jj_*jl CjLIj j >J1 LcT . Luu_>. 
Luajl 1 (« <m J_J t4 j< mjUjJI oL9j__kJL1 t_jL_JejV <ul^VI « (jj_»ejjj) I )) jSj^s 

1— uljj JjL_- _)? Jljlj n u i,.-M JjJjJd L^ djL -s4>* wXJ1 «_-JjJ» L-3jj__-Jl 

L_3j^JhJl I <j 1 1 m j> _--Jt j *j 1 (j__ 4jjj (,u.U 3_LU — JLij CjI_jj-<» ^^ic (jJj__j__J 
CjV^Llu ^Ljj] ^LjJjlJI ^LL-LujI J__j . jjcLiJI __J_j_« J-J-_ ^j-c ^J-ir "_./., i,"j _- m T 

jl yjUtl <j_~ 3 j-li^ oL_*_' £__■! <____ L^jj-l» <j__i_-j ___J1 jL__>Vl (jj- - JUJL>. 

Lo __Jt 3jJa_Jl £jj_J_ Jjj_>o 4 "i j ,L_--. 1 1 4 _l' l a-> J I JjjJ-JI ^l J ,V"f iuLj i^-eUI 

;<jjjL_ L^1j_k~___1 ^jSLcj <___J1 5j j _>1jJJ ^Lljy ^yjl.j, « j-JI ^mioi.U 4 j m.j 

(jjjJI jxJJI _)j_4j-_>J (j^_LuJI ____>j_/« 4 a J„flrr,"i LdJ (j;jJI (jrtJj__uVt ijj^J-A I ^ * f a J 
_j^j__uV| 4JLl-w ^LaiaJI J_- J_j (jLj _JJ_ r^JJJ i^-jJaJI *J Jj <j jjL-_JLI 4-a J.,^,*i-_gj 
CjIm (jKJ 4jL_vjJl 4 Lj-^Jl (j^jJLL- iSjJ—JJ 4 •» rt.ltl 4j<.njj-JI (__JI 4_jjLx—jVI 
L_L}L_-. £-lc_»- <jL__ Jj-L_» _>_-- _-Jl 4-JeJ_LU 4___oj_JI Jj>- Tt Lajlcj t4 <^ jj-Jl 

4-jjJLl Ij _u JuJb pLgl 11 II _)V j <4__JL.,i,_) -M _r-j-<-JtVl 4_jjj_/j _ _$j, 1 ^_"c < n 

3 j n. 1 1 1 ^_J_ ___ »U<1 *^ I {j iii <n jj-C j j 1 t T<TL L4J ^ ;.r"> 4__ujJ_i u 4jLj_>- jJI 
___ 3_L__ J__ <*iuj ____-jj_j__ «!._)._» 4 3 J JL_-_sL -JJj (jjj_*jj t4_*_JU3jJLl 
(__JJ 43___VL y -r~ ...,<.) 4-Ljj.Ull ^Jl^J 3jj^L_JLl 3j_j_JI (jL- I jfv itij i(j1j_-J| ^Ijj! 
(__UI « 1 .(j . _»» Jl 4 .» U _> j ^Li-u-jj Jju_ I (j>ja l_)LLjj>. (j-Jc- L^j (j-oLiJl jJu_>Jl 

J_J_*JU _J ^_._— t 3j n,t\\ tfJU-jJ i((L__ .O .^- .^*» cjr J»-.r„() U (J-Uj^ J ft\\ (_-JI (^UJ 

J 1 r\ n\ <_ mL>J I (___— jj . 4 <i 1" V 4 jj I (j-a «I . (j , (_-Lc. L4J 1 jj_I— -V i« 4-jJu_>. 
^j ' 1 (^ 4— ajjJaJ 1 eJJb (jL_ ^L«Uj . 4 r .1 4 ,_Lj ^j^ JjjJaj (jjj__ jVl (jjj_«j_4> 
(___tl 4 <jj oTl (3jJ_JL 4jj1 rt a (j__jjjl 4_s_ __ > LLo t j_j_T( (jj)-u (jrtJj-L-j VI 

4 ,i .i -l V ^-iJlj) '(jj->*Vl _jLlj_i_>Jl ^j-- (jrtJj__uV( (j_3jA»3t___jl (__i_. j <jt,t" c_j I_T 
(_jj)__*i_ (J--TI cjLI j>j->J1 j>j_- (jl j) j-ljj .4jau__j>Jlj Lj__j_juJL ^L-uj VI (jJj-jJ^I 

LlAj i^JJ JLAJ LajJ JjljJb __j[.r. »/)) JjU_I (j-4 O-ijj-C (___C 4_jj1jjJ1 L^jjLa (^-3 
CjLoj nne.„ i4u_>J1 CjLuISJI ^IjjI tjrU CjIjjjJLI Jjj_-u (_JjJL>- Jj>- Jlj-wJI jj-jU 
(j1j__-_Jl jrUJ^__a (j. 1 ! LujJ JL_vjjj t (jr>t 11 I {j i>i t ; J__C___I J__ ^L3lj__*JI 
(_0-- w ' t_'jP' U- 4 i-bi 4 Lt-^ L_43L_jj__4 (___> ^j____-u ^l (jljj__>J1j 
((j1j___Jlj (j!_.j_>J1) L^jT Li_i i(_c:j_>.Vl CjLjIj_j_*J1j CjL-uJj— l_J1j ^^lju^Jl-i 

,4ujL__jVI CjIjjjJLI (j-Lc (j^j__-u 



(jL__j^_I <_jJj-_J1 J.t <**:"i i <i t,1 (__£> L^jj^ iCjLJjMj t jljjTr„n 4_>-jJLl j_ij____1I Ijuk 
^r— _ 4jj_>.| (j_a L#J ^j^SLi V Ju_j i4 a ^ a 4J___u I ^Lo t ^jl i £_a_L_>JLl ^j-juaj 
J}j___JL C T j_C _L_ C_j1__' CjL-3jJJ_-<3 C > \ jJI (j\ }___<a j j is\ ~i °s *i__ijj___J1 _jjJL1 

(_£j__»_> _-— J1 oL__j_L>JLl (jj (^rj >. 1_ujl_>. ^Lj ^JL-JI Jj 1 U"i f 4 _i ajlj ->J I 

^J (_--J1 Cj L_jJ_>J,1 _ya L?"' - ' I 4_>»j Ju 4_-JL__> ^j^So _)| __1I J-|j*j LjIjj 1 3" > » J. < A 

* J_^___L1 £-__5teJ 

^_v.jf ^jj^l ( o LjjjI (j-Lc _j__fclj_xll (jj & J <nj ^H^JJ Sj>jj_s**JL1 CjLLJJJ (jj_LjjJLL_i 

_; jjl < » (LjIjj -JjlaJLI _;!) L^j^ tL g,\ jlrt" J-Lio j_<jJj ___JI cjLLuJI /j_a 4_j_JJ 

j-L-j __J_- t _rU_j|jJLl Jj_fl (j_4 4-Jj mi >J| CjL\j t 1,1 ^l J, V" ml ___3 Jj1n"ll _-JJ 
_ya Jj->J _)j_J_A ^Y^ _pa cuj__j La J_l__>L_>JJ _-!_. (jj_j_ljj_- _* I (jj___jlj_L1 
_1 jJ.1 *j__ LLojj . jjJ__JIj _jL__J1 Cj 1 j_____>J l j «_j1 im r VI J_J_ CjI Jl_j_JLI 
__]J l-jj , .Tm jl_j 4jj_J1 ___Jj Jj___»l_>JL1 ___* JI_3 JL-lll 4 j t..<_Jl 4_ul j 0 j<11 

j_>-I J^jjJ- <__! Ll_bj . jlj_j_-J1j (jl___V1 l_J_ julj Lg-U c-jj mmI *4_J_j_>J1 ^LJLl 

SjujJ- j ____-. V 4_— __ _Jlj 4__j_Jl (j_aj_u __ j___ LjIjj SJjjJLI _ jLjLj_!1 (jt (_-__JU 
(j-ulji) __jJL__.l (__lJ1 Ljjjl (__3 _2t__»1j _*___> 0 j_« jJ__JI 44-wj ___Ljj i4J_JLflj 
l L-__)j_- _--J . LujIjJ 3jj_*JLI 4_l_Ijj\JI CjI y't}[\ _lj j" 1 nlj £jj Jj ji?"J 4j»jL__> 
j 1 >.IL-' 4_^l jJLll CjI -sr"i'rl I (j_« ^ljj} 4j>L) 1 7- "1 1 .< Jjj-uJI ^-11 t____Ju La J ir. 
Jj-t-a :4_JL_!1 CjIjLuJI L^-3j__1__ (____ t *s jl_ (_--J1j tjLi__*J1j ^Jal <iUTlj 
^Jul jt t(LlaJ (j_a_-jVl j_bj) 4j1 m -v ^-ij j_j j t,*i _Jj— >■ J— 3 (j; jJI I * LjjIjj 
4__>JL_u_a jjj _ya 4__>.LjjJ ^j-_>- JL_ 4_j V (LU_ ^-i-^l J_>j) 1 j >jJj— i-i 
^\ A V" 1 »1 1 ^ Laj i4j JljJ—JJI 4_L__ljjJ1 J^jJaJ I L^_i_ <a J-Wi 1 «1 Jj3j <4_jjl, J-<uj < 
4jj-tU j___ 4^1 jJJI jljJLl j__>j c_JL_I1 ^jJJI j .4 j t j jUII 4jj___jJI 4. n.Vl 

4 j<j " ( oj^LJl __j_J_!l ^-1 jl5__1__jL_> 4__l_. LJ___> I JjjJ_j co-J- 1 l_^J_Jj ( Luljj 

Jj-U (j| , Ij "l 1J f.\ <\\ tll (jJ-JU (jl (j-A ^__.jJl ^--CJ . 4—ijLj n j<Jl 3Jl_»__oV1j 
__j___ SjuJLl CjUjjuI i(jL_j^U jj-*-> ci>t < ,rtl Vj- V LujIjj 4jj__ll 4j ju_ _*1 
__> Jj— >■ (j-£. ( *i ,1"l_V" V 4JL_o__ — 4 _ _jj_>- __J1 L_> J_Lt *) j 4.LL-. jJI Cj_1j_>J1 p ' ^ 
^juau. ^j U" < ( "1 V 5_L_JLl (jt (jj_L_L_JU (jjj_>-T g.Lc-1— _JL__5 t4 j t j jt-Jl C J—jjJLI 
__JJ L4JU ^ 111 4 JJ_uj Jl9j t4j tjjUTI 4j j__ t _ , 1 ^ i rt $\ L_i Luljj 4jj_tll 4j_L_Vl 

jl>.jj ___]! 4jt j iUTI ^LejJI 4_JT (jt jjcuj t 4jj_ajJ1 SjjjJI j__c ^LjjJI L>L_- 

■ 


jjLujjUI ^JjjBjuujiog i__ilj<)Ji _J_u_u_JI _jjj-u__i 


^l Luljj 4J_i-UI jljJLt Jj->--> *-La ______ 3jj___Jl L4J _)___-J p 11 Lj}L__ (___ 

i^i! ^uijj ajjudi 2bjLcVi i d ,,, M i (jsu? j-l_~_m .4jl>ji j__i_ 

oj-- 5 s-^P i^jjLc^l ___$ u i 1 1 4 1.1 41 *1 coLj (__.) _s_jj j? 

ol_uJl_9 t^yA j ^L_a_JI ____) Jl_i____*_jJI Juj_j I j-_bj i3jL__JI Cj Ij <*!.-- 0 4_>ijL__>- 

l-^jLu jjj. _-JL_JLj t 4J,Uj < ,■ U jIjJLI £-uL ^jJu _lj_>JI 4_«j__JL m j _£jJI 
jja j j j ^ jJl-c _>_o j "i r 1 L_UjJj tj mi.,.i tl (___. jLoj ■ 11 fl i^iiii _>-, Jlj^j jl_3 
l_jL*_o _§lj-*JI -AJljj^jJ 4_ifLjj-~Vl 4_-j__>Jl ______ 4j_Ljj--_M 4_L_jJLl CjI mm njjLl 

t _4_l_il Juu 4-ul tn\\ CjI JlcI < 11 a J--L_j (___£_ LjjIjj 4JjL-*JL( 4jjL_._M j_- 5j j t *C 
___1 i\i l__u__- iLuljj 4jjL.tU 4jju_. _M (jwa £^j LdLL&j t Y • • V JjjjI _-_> L_Sj_>Jl 
£j__p JLSj .^jjJLlj _£JL$JLl _>j__u__J ^Lu J-£_- ( jLiljp-jjju) _j < j~Vt 0 -kJI 4_Jj 
J__ jjj_>J ^O* ♦ jlj t IjjLo Jl_ _4jj_4JL9__u__j (jJjJI j_4 1 V <» VV jt 
i__j____*JI j_4_>Jl ____9 j-s Ij-C V I _j>tt j <<^j Ir Cjj^Joj i4_uJLj l_jL_>L-_j Ijj_l___*I 

___JI l_jLLujj-_JI jl jrUJ _J___jV| _uL_jj .4_>JI_tJLl jl f.\ rt 1 »M 4J_jL_. j_l__ (____j 

l_1jLl1.c r j_>- jjj 1 u-r 11 j-__o jj Ju j_3j j I _>-Lqj Lu I jj J Jl*j j I JUlj ^_uj 

4jj___M jt__ |j_L_bj *4_uljjJI -oLU ____. CjI j rttnll __iIjl_-Jj ____! juJI l-j^I rt"m_M 

j__L_- __3j__t_ jl jjj-ii i»___lj J-L__J _*)lj--_ -^l ^l "1 >o LjIjJ 4Jjl_aJLI 
4jju__V| j^a JjjJI Ij-^J 4__r "Ut CjL-Tj i^i.M jt J jJl-lJJ . (_-_--i, jtlj ^yjr i^tl 
4 1 1 "1 ! .1 c (^JLaJI ___! 3 JJLjlj__-i J^JoLl-s (^js 4jj-_>o CjL Ij -_JeX j <*Ii 1 1 1 V_j i„,i <n 

0Lj_C>Jl _--C. L__OCJ __U JlJ^ i4_J_U___*Jl l__jl_T ( <*ti^ t j_-L_Jlj L_JJJ_>JI * — _5 JjJ__> 

Li-_5 tcl JljiJI 4 t j j>,U (j_C_4___i__4_LI -i___>j_ j1 4jj____ , l CjL_j__. (j-ic. (j_oj-_u jl 

^j-t* u£ uriJj^ oLjuJI Cjj__> _x__ia , jLLJIj Ljjjl ^ LJU ^j^ 

^jjJl I JLA *_>jJJJ ^LjjI (_-J-C- ^jLuaj (JJ- 3 -! ^ Li_-j *_-b jj (_-j-___aj j I j-__ (_-L: Y • * ^ 

.LjIjj 4_Jjl_*_c 4j^lju_ _oLs ) A ^t j V "1 i„L ^-1 0 ,,itl jJal 4J.<tj (4_jj____l jyi 

J_- L4JI <vl j-*J1 (. ilr __-__. ^c-j__Ij J_L__J l__!_--j jl 4 •irliU l_j__j-_-JI _-lr. _p_j-_Sj 
_jjJI cl j-JJl t 4_jj___- JSo t jt " ->j j| i^ll ^ -< ,„ <i tt _, * 1 ,i_u ___!->. Luljj cJjl_c. 
j__ JcL-u31 (^-jIjjJI JjJL-t-jJI j_C ^judjJLI 1 juk ^ ____>. ___3j ,4j____l__ f 4 n \ n j 10 

SL_3_lLc , \ o "Lt.j ^JLlJI J___*j___u LUj iLuljj 4Jj..tU 4j ju_.Vl ^Liig." ,^1 _;jj__>. 

L^lp_ ___-___>jju L^jt y LLaj SLul j__ ____ ____ J_-i-u jlr ij t <tV 1 jJ LLaj 

4-j__LlJI _yij) jt i i. i > JL (jiu ,<_! _--ljj i U\ tt 4 >-j L^JIjj __JI _?-.! j-l-->J 



ygO^JULaJl jj__UI 


jt $4jj m» jIT Ju-a-M J_*J1 j__ I ju* J__ t(4_-*jL_ 4_J__-_V1 <jjufc _)L3_ 4u_aJjJ1 
__>2u _$jJ1 _yjj SL^ic f_--u _yc "-j 4-ul juLll UKLUL <jj--i Y$J_- _JL__ 

-ijljJI jJb _yoj S Lijl jj -JjulJLI 4jj__._M ^lj V" ffl ^jt- *i"iT 4jj_UI 4jU_>JI tf JL- 
(jja j \"i tl ___J1 _ 4_ljjjJ1 1 i" iiU la _)_a l_j_L__ jJ ! jLaj i_J*>Lj-_>J1 oJJt 1 1 j j _y. 

jjjuJI l^l-r a Jjc_J tl_-jjju J_" _ L^jL_Lj jj ju _-_. LcjJu ^JL-Jl (3_>Ll~ _-i--l 

S^jlj. 1 ! c_j1j_S JJLJ Jt.mi LLj SLuljj 4JjL«Jll 
< jj J__JI (jj m< -j\ u7\ ~ \ <<\~t Q~ __l!l 4_JjjJ1 __L_j___J1 (j\ jJl-jjj 

3j_uj_? j_»lj_a __L__>j i4_j_j1 juiJI J-y__>L>JLl jJJu (3j- tjU lt-^- 2jJ_*-j__JJ L-.Jjfl «w 

4_) j J 0 Tt U tiU i -J-M _jj--_JI (jl JJJ ^U* 4 _-__■ Ji mT*M JJJ-JI L_J__3_J^U 

_yi 4j j-j-o-u U 4 j t j i U 1 1 jjJuJI ^jjJ? _-_• _-__- <j-a ^JL-JI _>-a 4____ill a jub 

4_uLu -_V>L___ __JL_ Jj-____il 4_1_L__J1 Jlj-~Vl __L_j__J1 oJJb ^J-Ju j ♦ CjL_u__> 

1 3 ^** _)1 jJuJI _-JJ L^___a_uj Jj t "J t4_J L__ 4_u1 j_cj 4_juLSo CjIj Ju-u j\-L-aJu 
I iii Vi Jlaj jj j__JI __JLc SjUj <JI _)1 j— 4 _ 1 4 n j j t5U aLj jLt <<i_jj 

(ja __L_4jJU_>J1 _-_• l___*>LJ! 4 U miI jj ( j'_ f 1 __jl__j L__> jf i4jji_ii___J1 J^jJ-JL 
_-3 . I j. ^r jl 1 j " ( J i (<& •> rJ 1 __.Lt 3j jl__J1 LgJ j—a j j i ii i_-iL__j___J1 _>_-_& Jj___ 
jjj__J1 JL>._iJ _)! __JJ tfL_x__iV1 l--j*jj ^cj! t ->JLI d j_4_ _-__1 ju-JI Jj rr" «M 1,1 

_ya JL*J Jl->L_j ^oJ Lu? 4___3Ls- _ 4_J->1 j" r 1 JjjJ__J 1 M.i-aljt __JJ LjjIjj 4JjL*JLl 

t 1__JLj->.1 Jj _---.>-xu - j. \,S 4_3jL--e-a j-^jjlj _ 4jj_JIj 4_*___J1 ___5 1__Jj_jjLj _£JLa 

4L__J_fl_) Li_> La (.-Lct * tjl UJ- O- 4 ^ ^ ^ ' _)t _-JJ Lo ^-jj __J_ l^-JJ Jl__ j 

____ jL_a j-uLj L4J Luljj 4JjL-JLl l-jLjLJI _)! c__>L__JLl jJ-J ^-__ _n_u Ijl 4___>L_ 

__JLc L^JjJ-i CjIjLjJJI JL-b 4j_3 JL_L_u ^jJI ^J-J! tL>- L.J jl t4_L-Jlj 4-r inTI 

• SL_-Jl _y_5 j|j_Jj_J_l Vl 

jL_V1j _jL-_uyi _£jJ _-u1j>JI «" ^"tl cjI jUr _^jjL>- _)__ J1J__J1 L«! 

jJJ jj t Jjjlo C--_jJ _-llj_>. _)JJ _y0 _j rtjj(» *^ (JpJ MljTl Jj___Li-_X1 __JLc 4_4__JjJLl 

4_)j_>_1 CjLjI jj->- _-J1 ^Jjj_>u __JJ ^Lj_>U ^jjj L / 1 J __j1jjJ1 _j^-__se_J1 4 jl <tr _)_ 
(jj-o j__b _>jjJlJ_ i4jj_>_i CjI jj| __JJ j___J1 Jjjeu _)! l_u>_j _^ 1 tSJLjla £>j~ nlj 
__JJ j> /,_„ J1 Jj_5__jj (jl __Jjlj I jLo LaL_u (jj-*- -jl J. J >J1 __ic cujLa-jJL 
J_i___j LoJLicj t Jj___U Lj L-^Jjaj -c_?t_J La L^JLc c-jjL-tTJL-S . 4j j_j>_) CjI j_il 
_njjL-o _J \ < _ 4 tt*-^ cr* '<"*'<<<> Lij! _-uJ-J 1,1 {3 4 __L1j-_L_>Jl ^-lc 4jj „-T-_rJ 1 



_Uu-jUI J i «" ■■■ »3 (jSIj^JI J— jJJI _ i iu •^J 


^■tu Lo u-jjIjejJI _*-*-• *_r--->* LJl JjJb (j-a ^Lc J__" L^l"<f> _-3Jl — jL1j,i>JI 

Jj)_-__j ^yj-j^ 4 i_j1j 1 nll _;jj S j_j____4 4__ *,_ i__ ^ Ut3 Lg_i__Ij) it-jjlj^l _---c 
^^—-jLjJI *L-i___>.yi ^iaLLcj ^jL—TJI (_.U ij _il i ■^cj d .fljn >■ 4-u ^J~-J I 
CjIj^o JJ—*J _M ^.'te j 4jj__*-jJI (jl (jrJJU 1 JLAj) i^jjJtlll ^L_) _Tj)JL>. <jC LLjI 
«1 <t, « 4jj__*___Jl ___ 4___1j_jM J_Llj>_i-_>Jl -iJ-C _jj)— J _jl t dj__ J^J) * ^ j 

jjTi ^jjujjjJ 4__vaL>. <___]_ olj^JL^jJl 4__Jjj _-$ji jl3 Lio-L _jt j-— '^' _-jlj) 

3jl ^ ui _-lc (J____3_jJ LgJ r.O _-_JI — jLlj) j -Jl _} Jl_C _-~-»J) JL-3 4 j i fi\j_— Jl 

jj i>> -»J 4__LtJI 3jj_cjlJI 4__LL_j _,]_£ 4_jJLjJI 4j___>J! ^-J>j jLsj <?1jj>" -LJl 

l__-LJ1 l jlaj .«0 __>__£jj| ^^ic J___vt ____J 3jt_3 VA^O » :4____L_J 4___JL>- 
__j_l J)jJ__Jl ^ 1 JlJi_j___ L j t—_J I jjjLj ^Ja JjLjj^JLI _>-__u j^ _>_. _____o _jL_ 

j>i_ .4 jui^Ji * ____JJ __jjA__>- _9__jjJ_* _>-^ _h'jj-^ >-__ ____c j <\ " «" 

<jj)_vjt___j j) 4_or <-all — J j) Jt i II _jVLe_- __J_I _ij)J__Jtj _>J jJ 1 JJlC Lr i *.a -k 

_j1jjI _,JJ _)L__jV1 Jj_5_Lj _J 4 j } ■ j Lo _£j_o L_j_J ^Le J£ La> j ____jj__ 

_j__ »Jl (j_5 _Jj_3^i JjL-C jjl 4Jlj_j__-j 4_lj_>- 4__iL___i _J _JjJlj _jl l___*_jj t<Uj__>_ 
ilALJ J*L_J I jj jJ 1 ^j-l 4^r__u_> I j) Sjjj__tf_ _^_J__u ^jj j) i ^ $ > i< _j j)_j (jj _?j. f _.j 1 1 
i_^_aju ^_j3 I fl u_ tj ij__j_jL_i Jg^Luj (J^q_aj —jLj_>J1 i(j|y_>Jt _____ _jLx_>JI 

3jL_-lj)Jl 4-_jj>J| (jl (_fjl i 4__L_>J I l_gn^L— - j ^Ll __-_ L^_— i— *J __Jj 2. J-aj _j _--A5 
_jL__jjVI ^ljL_— j _j! _») _--L*j l JLAj) i*JL_-ljj 4,fi jUj) _ya j ~i 5>l L^J _tj)5J JL_1 
IjI (4jj>j_j__JI 4jL_l __j_ j- a\ jjb ^^jIjjJI _r__a_5t_Jl Ci LlL_-J 4jj_>J JLil j JL—' 
<Lij_>_ Jl)lj}__L_i i Lli Li 1 j>-J— *J I j* I J_*-j-__ I j * ____Jl _;j)J__J! _-— C J JU n — Ljjl 

<_jUIj)_j_>JI ___!_. LJL- ^j^Jj ^jjjl 4____>JLl f L__J_^V1 Jjljl or __-_ 

J_jL_* I jj 4___L>-j) t5jj)-^i j- (j_a i(4jj__>_ J_lj)jl)i 4_J_! 4-j itj La _;j a ^c__t__j>j 

lj___j) _jl>»i___ _jL__]!v_f _-jljj>JI _r_< uj— jJI <__jL___ |jL_ lj_L_j) . (jLjijyi _— 1*3 

^jyL- L^J Jl_>J V 4_t__j JfTl iti4J ^J-J l j-_t _____ ___Aj) ( jLiJ_J _jl _M-_ JvL)j>__t 

^UI 4_j--j^->..l j 4_iri „ W-l J^L-UI t-Jl 4__U_VL i<j_*l jJI ___jJl ^_ 

J-jL_JLI _--j) . 4 j ; rt "J I J_TLii_Xl jjL^J ^jj LjvL_>__ JL_ _— _ ^__j >J I 4__>.lj>j 

-—ijl tt" i ^L_Jl ______JI (j_a Jjl_>o _-jJI 4_jj_uJl _ j L j « i r-i 1 1 _jl ^inti J__ Iaj 

_il _jj)JL____-_ c_— j - i JvLjJ_> ^j) ju ^jj j____>L_*Jl L-L_j) _-jtjj)JI (j2_-_--_— Jl 

^^jljjjl ijr^ < _Jr " J I (J)J ^ _J_L-I ij\^j3 ULLlj JU_a_— J __-Jl 4_JJojJ1 4__flL__l,( 


jjLxxijy I djJuS j 1 LL& 4-jJLc I Laj ijV1 (j-a JJ^-*-" ^ Ju3 jLcajMJ 

4_u!jjJI uJjLaeJjl * !j*JvJ ^JLVi.»ii1 <_-jjM 3jUjL_»Jl oLjJLolJI jL__j! ^Jlc 

cjIjjI (jL.u_.yi J^-j*jlj (j! (jjjj (3j jtv<tl 4^0.0 jj____« (jl ^«L- 

_£jJL_w (j^ 4T< mi-M (jp3 <__j3}L_wVlj ^ycL^.rt-^yi j-Uj !L , o.U ^J-^ 

^^LcoJLl ^^Lc L5C-4-4 eiJj (jlji jjj <_,__- i4_«_L_ u 7i t "< ^pljjJI jj ■ ■»" (. 1 1 
oLijjJLI (jrL^- gj tn^i miTI r 5j jl_JI < *11"< 4.j <■« (^jJI (jl e^J j d^jj »<_/' ^ 
^j,l_*L_ ,,.J (_-jJ1 «wSL>JI jj l (jxi L__l_- L_ jj ujJLL*t,qj _£_J1 _-U_ _]_-<<» jj_!j.oi 

. L^jlc.jj (_pJl 4-L^JL> jL__VI *>jj--> juju (j! 



l__Jl_*. j^^jJI 4__±___JI _jljjtV<T1 ' ^ J ' ' j-L^J 
^lc. L_)VL__%_<a ^---i 3j\-a-_>-_M < j_-l »j JI oIj_j-_-JI ^^yS 
:4_jAj jjLat-c __-[ l _IjJi_>J| oLi_>Jl 
4___jIjjJI 3j ei mi 11 J_~ j_4 jC-JJl : Jj-1 jjj>JI 
Lcj _£j_>-Vl oUlj_j_>Jl <j___»_Jj ^j-JLJl j-J t j > 1 1 

Li_=>l J_<»1 L. hLm "l (j--Jl (|CJjlj_>Jlj OL-uJj.j -J1 L^-jJS 
J_L->UJ . oL_i_Jl L_lJ_i__j jl J-J— >J Ij jLj__jjMj 3j_jI__>. 

jlii-] j-4 j_a L_al .1. ~ f <VI 1 j___ jt __J] 3jl «VI 

Juu j_4_3 t JjjJ_J1 4jj^-__JI ^jj-J (_-_-» Ctlial .m--LSV1 

j5*J pJ i J_k|jJ| jjS ^jL- g jyi ____C __J_-__L_J JJ J_>- 

. ^t^A La_L_l ^LoJjJJ Ij3)j-_~ 
3jJL_6 <___ J-L-gJl jjlalJL) (jli "ij I^-jLUI jj_>J1 

Jul ( ^l_j_Jl ___) jLSLo j_* j^j__1 (___j — J_*J1 

<Jb\ j-O JjJj tCjLilj-i^Jl j-4 j j ^ _>J-__. mim nil 
__Jj l_Ll__j -_jJjJ 4__-*__*jJl mm~ M.1 l*JJ_ 4jL_«i 
jl j mJI ___ ^jj ^-jJI .L-jjt 7- Mt j_~ j j tdJJj 

jJ—J JL_flj ^J Ml Jl (JjJ^jl tilTt miV * jJjJl 

fr lj__3, 4j_j_J| mm"< m,1 j__ Y* *Y j-Lt 4_jL__$_ 
4_-_jL__JI» miJ L_a jj jj-jjj <J <ilr -L_I___jj ^|^ t j 



^OJUJTJ! JJ-UtH 


LiSliaJt JLa ^ys ' JL___-t ^-1 ■ »?< ij _u-. jkJ ^bu l_Uj juwj («a-lUjIjJI 

<J__Lu_j- (_-!-_- j i l" a Jj-1 (jJi (*^J__.jl 4jr i g_l JLutj *L*J j£o ^cj j^-ljj J Atnrn 

^l ihmuiV1 JL_w* __£ <SjjjlJI L^jIjm aj 4__jj__il 5_JLL*Ji CjIj ±H>*1\ ^Jaj « jl Jj 

4jl (_____ 4 uu_j (4 _j1 Utl j .iujj») Jj!j ^J_ij_5 . -uIjjIjJI ljULc, J _?1 4-a- uaJ <"X< i m 
^jj^ 4jj jrt Jl j 1 j >J 1 jl ^jjji 1 J-i-jkj^U j_jJu>. u 0 1r j 1 m <Vi __J1 j_c jjj ^yjj 

oj^ c^ 3 l^-^i j-*^ s-^j-* O- 4 (j^L*-it L$-~L_»T tja jVl 

^t, 0 l>ij f <> 1 -_ur./_M 4j] : Jj-aj j_~j <jrl i-_u.r» _M ju__ 'j-Jj) j^»jJ1 jlj (4__uj ____( V0 
L$_-_ilol ^-jJI l_jL_*i_j___JI {jA ^AjJt <_--£. 3 . JjliJl __Jl La Lcjj Jj>_-_jJLj 4jj *i ilt 
^ j 11 *i \ Cj^jUkII s_l_b jt L_-L-.i ^j-jjL^ i_£j-__J( jrLdn i n VI lujLJ £_J -JUJU- JjJ 

O jAjLjJ I (_jix*J £-flJ ji- jLl_V, Vl ^JaJU L_1j_j_uJ J-J-J I ■<! J - Vj i_J_flj__i jj (_)Lm_jVI 

^l MirunV 4 _____U1 l_j__j_-!_JI __Jj luIj^jjJI l___?T l_jL-U __Jj J__u 4^V ^L_- 

. ^Lj-jJI (3j-_J1 . nj Lo i_aj .j_£j___ J_Cmii ^JL__Lit jt ^j-L_ut 

Lj^L_v ^ n l_j Lc- _____ Jj m -»Jl j_a * LJ_JI ^j-Lj __9 J* o jj : l-JLjJ I jj_>JJ 

_>j__> 3___L*jj (JjsLjS* jL__jJ *______ J (____ 5jJ___JI L_jjJ ___Jl Lj+LisJl (j-i^) Luj__1I 

^ jjjj (jj-Lj .Bj^- ^.k. J^ i4»ftL_i jL_jVl fr l _>ir I ^Ua-cj ____. 3jJL_Jb L!>L>Jl 

_3L_-j_3 tjLl>-_ t 1 u-13-Jl _4-ijj frLi l cjLj_>JI J-4__ ^Ujj f^-So__Jl J^L>- 
i.imi.i-*! LiiLjlc-i ^ -__Jj J^j-. JSL_-j Lj!>LJkJI _>_____ ^Ijai rJ 0-^°! ^LI- c^! 

Lj^L>J1 d ju2> jjii 4_uljjJI l_jjjjJI j-oju ^^vL__>1 (j-a ^ LJjJI (j*C ^lj LjjJj i jL_j>AJ 

.4_JjljjJI d_J j9_J-__ £-jVL_J JULJ L_J uj I ijj-W __ U^"J «LjjL- £ju- t^->jJl (_-Jj -LuJ 

4 j il in L_-jl^_>- ^-Lc (jgj U n 4 j JjJI L_iLflL_L__CVl ^lrtn - jl Jj-_JI 4J3L1 j-^j 
(jja j-jJj -__1 .V.<VI ftt (jlj (4_i_fllj) 4jjLejV( l_x_1j_*J| __JJ 4__L_3VL (SjL-b) 
:4 J J..J1 ^lj-^Jl ^jL-J ^Laj^I L___1j-*JI jl oi',J ^JjL jL_JVl -Jju3 

JL_it____uj1 c^^_-j-j (j_>a L-i-tL-J ,___J1 4__djL___J1 (ji_jl^___J1 j_?j__oj jj_L L_U j J-jJj 
3j_u_C 4>Lj) (_r^H tj^J , -_-<_l->J*L jl Jj-_JL j-<_oj ^_3t_) (j-i-^ (_-jJjlI1 L_flLli 1 ^V I 

Jl_kJ _* (j-ill 4jj___*-i_J1 ijjj>Jl ^--^ j iJj Lo L_JJj ^J) L_____>t . (J_ll J-jJI ^__JLJ 4_Jjl_JJ__J 
j tsi-Trlit u _ l_Uj_- j-^- 1 ^ . LiA j-tJJ t I1l_s jJkljJl Uj-t__-_- ^ 4_u_L_- i JjJ__- I4J 
(jlj t _UJ__> _j jjj—i-. J_J 4_-uLfcj| L_bl j_i __jJ| l__jIj_->JI w > ^j__L (__3 LijjJ 
1 ^ y i 1 aj JL9 (_--J1 - L*jJ__> __i_it-l J_9 L_~l _ 4 j il 1 »t1 t_j_)1j__«Jl _j>xt 1 1 L~_u! J-^JJ 
.(j-;L_J1 (jlJ L^JJ-M JL> (___3 __jLia_J( C_U_ JjJ- jj l 


■ 


l5jjGtuJI J iO"> nioll ___c"_s-_-9_uoJI 6jl_iTg ^'10'ill jgh-JI 

^jlx_>Ji l__ijj-__ 3*1 j__ 6-° (*/^ * * ) J-aL-" J Cm.j j ^L^JuVI _>__. _j>L_.Vl (jj 

4_J__} _^jLcJ (^jJI ^->-JJl (jyl^- jU-jf> jIM tdJ-Ju (j-J-il jj- 1 (j- 4 ^ jj-C-Li-U (_gj„ Ullll 

3j_oj iL-JLaJI ^lc j_jjL_J| lju_ 3 j_fl p j ■>>« » 4___L Ju9j . _j-_>IjJ1 Uj______ ___! t. iUH 

_j| (^-JJ 4 -t— i mi **J1 I JL-^j I^-j3J r*-gJ_Jj i L_o ^jlSLc _-__! lj_jjJUa C <-_.uj * j \c JljJj 
l__J__!I ^jJtVJua^ ^jlr jj-Lu _-— ■ 4 -..ji-- 3j_A l_jJo__u_u 4_^jJLi_>J1 4JlUI ___1 -_l£tl 
Jj-L_--S J_5t_ _____ -J Jor " t n _-jJ1 __L^L_j'_ I JJjuaJ j J t_J,l jjd 4_l_ 1 jjj t j___3_*i,1 

4__ j. t <U 4 fi < i"t ,lj 4_u>a j M-w, Jl 4_JJI 4__ij___~i Jij-je-A jL) U-> j_4_^iOJ1 ( j_-__a_Jj . 

_4J_3 jj_j^>JI _jj_ 3__>jj_U ^LaJI L^J jjSu V t _____->. _a oL_u_>JI __. j_>.i J Milt,(M 

4JJ ^j_Jl jj-J-Lgj *L*J_tJ1 jl J3J-JI ~r n-> j jSJ a * ___L*_o _yi (__£Jj__>-Vl _>j__b 4 j Ltl 
<_£jJI 4_i_JI oJUb r^_- jl _-_> jl "_J j___1 jf j-~>l ijj-*-- J J^ -u-J 4_1J____>3 
3j_j___ __jL_U____J jy__. J____U___ t4-vO--a!1 j-Jut 11 __1jJL_J1 ____ tLJjJI 4_J| JjLOJ_-L__U 
jl . 4-J-4 j-*m >J1 4jJ__se_j_*1 <>j___. jj-aj _ii_> jL__ l_JJ j_J a i 4_jj. ui Jl J-j__1___<u JgljL-J 
4_jL__4J _jj_Lj____j * Y * * V Jjjj I j-4__i ( r*i,n"i <. tC-_Ul£__ ___J1 _ j j ( t*if 1 jU- 
J_4_C 4_JT ^4.3 j_4 I j___U_c_J cLJjJI L^i-a -_L jl Ju V _-_]! t 4_u____ujJ1 4_)1 j_J1 
^>j <i a *ijj < n*ij (_JjJl Jj_4-1 J a * U *_li^I>1 l-L^J- (Lu_>_> ^j_Lj__>J1 CjLjj-L- 

. >Lj>.T jl >LvL__ . J oltll — ___ j 1 ' " ' p ' " 1 1 L>*^L_>- _j_>a 4__L>. JS^ ___ 3 1 ' *~i 1 1 

(__J___ i^___>j_L__j i 4,». c-T-rs 1 1 jl 3_lj___uJ.1 1 ^l <i r 4 -L^-Io-i oLLj_>J I J-i-C 4 j <*> j *s 

^," j 1 n *^ i^___f JSL-Lij iCjjJI L^_t____. 4_j___L_T jl 3L_>JLi 4_j_l_-JJ <j uM 4 j rtj*s 

3^1j___j l_JJ_ 4_o__f Loj .4_p-Jl 4_iL>J1 _____ ^S-^e-lu t^jJI ^--^jj-J*)/! ^Lj_JI 

t L_l j__t_ l_Jj Joj 4 i_ri3ll f*4___ __-___- t4.M t <i 4_j_Jj c_jLj__> _____ 4-jjT-S a 4_______ LjJl__ I 

j__ba t^^l.1 *-j_>Jl __jLj _JJ_ Ju_jj * 1 7t i t (i <a ___Sj_._-.Vt JSL_-J ^U^I 1 ?jl r ^*i ^-.„"j 
jl C.j.j.->- j-jo t-__Jjj__>Jl djuk l___oJj__ 4 j - J *C 4__yj___ J ci ___ J?l_4 " J jJI 4_iJJ1 ^ A 
i JJL_-s-wa _-_i_-a CjI ll . 3_JL___« lIjLjJ--' J_., r, mj t3_iJl_-__<- — jLaj l^i '/ d J^-J t L-^C __xLl_>. I 
i_.it a CjL J_A->. J_L_uJ L-i-J -_J I _ '^-> *J __J1 Cjl ,<lK1l fCjL__> 4J_>-J_-J __jL_ l_JJ_1 JUuj 
4j jjj *_? 4j1 j-j 1__Ll___1 Jj iL___3__>. _.* t a jj-uJ J-4->Jl _J1j_0 L__u__i 4_3j_J_-i ____>_jj 

JL>J1 4 tJjUj _--Aj - 4_JL 4_Ls_.j__i ___3j i ( ,i CjI 4KII j_- 1 i_j_Uj__j j_>-l J1 jj 
t4_xu- L-L>3 3jl_-j JSLc-JJ L__JLjuJ 4_ju_l_J1 ^l j_>. 1 J-Uj 4__s_j_>_ __j Lj _ 1 Ju__ju j-J-> I 
____} L_Aj__uG __J LlILj t^_x__>l a J *C 111 1 4 — _______! 1 _>j__> fC^_ 3 Jj 1 < (i _-_- tL_JJ j JSj 


j_4 <_-jI Jl> jjJ— • ___ LJj L_o Uj| 1 jl>- J_L_u Lo-aj . Lo j-5tj ^-i-- . Uj -kJJ 

L^j lm^ ^l 4jj.tl H 4jJu*jV1 Ll_j__ L_| lJJ j t g\ j >JI j-__ 4 jljJUl 
^jj_l_>JI ^jj , ua a __- j^JjsL_aJ1 jL-u-T JL_w) £j-jjj tiillj jj^J . <-, i.l-v->.j ^ jJj,_>J I 
^-Jlil t_jLa_-a-uaJI L<_flj JL_J : 4_u 1 jjj I 3j A. lmII l- fll 1 <i mlj Jj-Sj ^gj mi itl 

L^_j_j_ _] r.(M jt L$_J ... 1 gj**! l_ij__JJ 4 7i j *i>. ^jJuj _j lA ir^ nTI L4L0 l__J_jj 
3j__j_11 ^j_u_>J I 4__lJj_>. j— -J ^JL- l_______jj . 4jj, u,i Jl 3Lu>Jl q JUI L-il.'*- a <_.t 

j^J__j i4__u_ojVl 3j_JJ 4-L--1 n^tl jLJ-^L 3jj-_-> 4 j mi" L^jLj . LJL- . Luju I jru 

Jjj_L_JI (j^ti \ j-a-ojj L*jjj * 3 j— l-l^ T I jLgj _M » tj ijL_5___Jlj -jIU j >«U 1 <j j *^ 

/ .^L-tl oJlA> f.]uem>\ j-C 3_}_A_fcjC _ jLcjJji « J c i1i*j *_f l_^_- 1 JLu *£jlj-jJlj 

. jyjJ-S __.qJ._TI L_xjL_>Jl 1 j_5> ___■ jj U" H 1 _L_ CjIjU V t L-uL^j-JL-a ^jJsulmjj 

(jj i j jl— - J "i J < n tjl g 1 _L_ __9 4_l___-iJlj (iLoJjtJI jj JjJ-1 - L_cjL>. JL__U___! 

^LJjJ! l_Bj_*__u-u jlujlLc. t3jjiU 4____J1 _» jla ^_- __]] *^__vT jjj >L>L__ 
:4_J_J| oiSnWill l<jjlr l_uj___, < Lu Ljj-4 L^j Jxl-j 4_JVI 

jLjejJ _yo (j,»iii n l_!I j JllCj i^-jljjJl £_*LjuJI ___ 4ja_ _"1 j-uLj 4jJT p q n t < » - I 
^ljL_%_l_.l J_jlj3 4_uuL>J1 jLjV1 _^Ui_-J 3j_^jJ1 4j_JJ1 L..M.--J 4JLl_. 4jjj! 
4_>JL-JL 4_JL_1 4_ul n~n\ L_ilj 4-Jjjt ^l_li*-l__L) j-Ajj Jj-_1___U (j' li"' *4j^-^1 ^j-aJu 
4 j c_J (jjJJjJI JuJL_t_J1 (j-o ^j^ c-T-u-J tj-_*ju ^-^L-w jj___> jjj jjo (j^JL-a <j_3j~a 
.4Jua-4 4u___j-iJ 4jjjja J^oX. ^%j__ t ^J^J JLt-Jt j-uLlLI L_gJ Lty _>**<.t_u I L-_vljJl ^ljjJI 

- ljL__l a . j-J-l ^-JJ _>-aic uj j-4 < M**i tcu ^j_j__>JI l_9j_>. I t. t ij ,_j-j jl Lo_> _ l_j 

I j_u L3 JJJJ JL- jJI dljjJl jL_5 . 4-5j I U" * l-iLoj 't\y ) ^TloT) (j--$-_ 4__j1U"iLI ^jIjjJI 

^L>JI jl__ LiA j-oj ( j_>-T ___ L^jI j 4_j£,L_JL j-jjj V _l_ Lo ^V ^ >L_,L_ 

4_wj ^yic (j-uju J£^ Jujju jj-4 Lo ^jj ^ j>5^ <_u jl j__ c l oltl l Jjl jj ^ jJl 

_ilj_->U 4-Ul_JI 4-Wmi Jl Ju_>J ^-Ul {(4_j^jJI 4_ilU J1» ^ , ,ij Lu Jjwo-*Jt LL__j^ 
4_l___j ^ySJ ^ljjJl l-___ jj j»j-2u jt JjJi < (jiUTt 1 4 t\c ?\ Ujl 4j Ljj-4 JSLiu ^ylll 
_- <i (dj Lo ^L_jJ ^L_-jVI jjjJLc (__£} j|__ ljl__ , 4jLjjj_4 4_u_)j ^>L_j _^jJI <;ljjJ1 

jjje i4_ui>l iTi c 4__ju 3jj_5t_a L_l Ju_t !_£_> ( ,j jt Smart Bomb 4u_ijJ1 JuLi-JL 

4_>jj (j-lJt <(4_L_TjJI 4jj J _*!)) __>j___j 1 0 r jj*l_te j j .-_ ^jLl_>JI JL_t_a ___ ^LoJUJl 
jt ___AJ I jufcj i_._L.L_w jj — L_ (j;l ^j___3j jj_ (jjo L_5__|ju_l __lj 4 j^l Ti a 4__Juj 
4rtUlU __)Ll__JI ___ M_L__ L>L_jl -jJLa- j,( n jL__!jU 4j<j>Jt 4__jL>JI u_ 1 m. "i^l 



(j-_J 4_L__>J1j SJjj_*I 1 Ju_ (J^jcILu-y ^^Lo : j*_/1 £jj_L_J,1 Jlj__J1j . 4j^.i _M 4-.L< iai 
^aL>Jl 1 _X_- j! _-->jil (j-d j£*Jj tjjl Kt "II I JL^J j_JL__t_u-j £e-i__>1j uj1j__>- j_4 _JLL_> 
.(j^j-cLo J-Sljj 4_L_i_>- Jj__jljJ j_ t.i ii tl Cj lj.,uir. (__JI ^_btj__u 
1 ^ , j <i f.u i j I j-J-4J __I*1 _j_Lj__>JI j_-s £jj Jl_>.jj Jl__ 4j1 ^L_JL_JI j___j _ __v 
4_J_4__ J>L>- j_x__c J_C__jj J_<__*J _j1.'ll%. (_-_6j <4_j__)1 CjI_L_>J1 jl 4" j <JLl Cj_Lj_>J1 
___3 Lgn c ( nlj L^__i-_lj JlJ ^Ll_JI ^ Lo-jJI (_-ic jJucb j! £^j_it j_aj <(_-j -U - > J1 jj__jJI 

___■ J-*ju L^j V ioj j "i^ ^ Lj_iiil l_4_c L_3j___ V LJL_- Luj Liu-> tjj tnUi J j n " i n U 

^jjJI IJlA J-4-C 4-Jl ^4_> jl_- (jJLjJLj i(__JLjj_>Jl jjiajJI J_wIj_j<j j_a 3j_C_uc 4__>j_« 
I Ju-j t»l <J.t11 j-w4J l_l j5Jj <l-uj__J1 J i etl t nU Ijj.i ii r jj_Lj___ __l_jjil jya 
j_~J j_j_j__> jJl_C Cjjua jjj Jl_>J1 j_Lal (_JJ_ -^_j__j____Ji_ 1 1 q\ <i f ^--4-9 j-4 i4_Lol__ La 
C___jJl ___- ^-JLl-k-I J__JJI £>-___> 1 JUu 1_^jLl_- JL_j_-1 fj_-l t"ji.. _^LJLj i4J_v_?l 

; jn_-jj __J1 i4j__j_4_ll _jLL_>J1 ^jju__j j-a ^LJjJI j_U__t__ (_;! :t____L_U 

Jg mi J. i nj t jL__U*_ f | 3__J JULJ _ _P_j_U <— <J, i «J _ La^_JJ_J J. (___J1 4___5j__<lil 

^Jol jlj _-ii _-JLJLj ic_Jj_-Llt J j ' "U (__-3 oLu_>Jl -*Ju_ ^jci t _a 4___ 1 j _ j _\j J__>_ ■ 

jU__J1 cjIj mi c j__o iju j__j A $ ^^L-i_-L l_U_^ (j__yU j_4 L^__o^L>. _>^j-- 

l_3j__j l_4 jjfc :(___iL_Jl ^JjJlj iL_iLLj_>Jl _>ju_ jja j i.t *s JJL__ 4___1j_j L_-L___J__i1 
Jju_j__JL1 (_;__ 4l<_c 4-JI ^^,'_ j 4j__jIj_ j-L-jj £jj j-b a 1 4_u,^.l I 4J_iL_JI ujLloJL 
. Cj 1 jjU t a jja jJaljjj Lc ^ji. a t jicJI l_J__I (__3 t jj In t U 

L-oL^JI ^ 1j__i_j__j 1j__utj jjj." ut oL-1 .o"f<Vt _j__ t 4__L£' Jl j-s-^l ^j 

_ j__ (jj jtnl j_a JjVl j-L_il __3 4_J jjJl 4jj j VI CjL-C^j-i J jri " i n "i i nj t^jl m"i^t VI 
j__4_>JI CjIjJjjJI J^U- L^JU j-u_" -_-- ___i_l JL- 4j_j Ui__ i3juJ_>J1 CjUL_u_" , _ T 1 
_4-»_4__j_' j »." «.-,U ^L_uj_ f 1 4jjj t 4_jJj JlJI 4_j_ojj_JJ ^____ull £_ii_____jj i-jj_L_>-Vl 
__jJ1 4_jj__ , I j_4 3JljJLl>> ^Ij-- 1 1 <g ,'J>-^J j-c j>L__yL CjIJlJ ___JI __Jj 4__oL_-j 
cl JJ j__ <--> p _-_Jl (j_-lj-a_ , 1 ^c__1 j_-ij t4-j_-ijlj t-J1 oLojJUJLI _____ <:Lu C-<_-_.-_> 

^ljjt ^ t^t ~J «J-4jLbjJI» J-5J O (_-Jj__-JI ^JL-JI ___ £jJll J J_L_U_) J., U "l ( " (^jJ-J 

4_l j-t-Jl *-uJ__ 1j <« jj ____jL>> _psj^ «J (_-i <-^> j >J1 ( nj 1"JI _>^sj — «J jL_3j — __I1 

1 j_L_j t4_oL_Jl jjj_ui tJ I CjI j_L_J1 JtV__w JL>JLl 1 _u_ ___. ^JuajJt j_- ^jj Jjti j i ii 
t j_-_jJt 4__j_'1 t j__lj_ja_ t l j__ 4jjj m,i U CjL_j_>J1 4. j u j_c 5_lj1 jJl CjL-jL-U jL_S 
.4__!>Ll__L ^L--J1 (_____! -AjJlaj J-cl i nj i ti _£ jjl 4_i___j _p_jJLl 4jJT p&il < n" L » 

: < _-J*- f L ^_gj Mijl 1 ^j_Ll>J 1 ^j_>.ui <a j_4 3j_>-jJL 1 JljI j__J I _>-_-_j-Jj jy__-CJ < 1 j_5uJ> j 


^ojm?!! ju-___II 


1 1 4 y^uL ^jlt. J-gjJI j -LjjIjjJI _>o1j~4 _M £_i*__>J 4 m mll J_<j1 jjJI 4__j_j_- _^ 

I J-$JJ t _>_-j-_- ____*! 4 " t »> jys j jV| __JI _________ £-_-) ___J1 _>_Jj-_<j _M <? j__> 

._]___> _^L_jV1 £_*_j>JI __j» ___»■ (^iTl £__bjJl jr> (,»->_) (_Jj_fcj 

4_JjL_J SrtunU 4_S j__ll ~C j" -Ll II ^jji oM _V __i j^ji ,_j_j_i JuJ_>_> _T 

(4__t_J__J1 -_jLj_JIj (( _jJI tUi t>* *N (4_u____--j L> __lj_watj 4jLl->jL1 _>___»____] 1 __U_ 

. L__>_t___) _-»LjI__>j__JI j ij£J_J1 j 

ijr ^t »\ L, ^L-jLj _g j im J l ^j__oJ 1 fjj____4 - r o i nj jl <-LJ_J1 J--jLj _V 

_w>_M ^M_J oU__yi L^Li__j ^jJI 

:__L L-U (J_> m< Jl ^j) 'J^Jl 4__jjui _j_L ^_?r **i t n ___J1 j1j___>_M j___o- _>__4jj 
t _>_>L>Jl 4-a_Ju_v jl <<i*)j JSJ jjSu jl jJl_ 11)1 : Ly __l o "i -v _M Ju_*___Jl ^yic _ 1 
->(-1_>--J1 t"crt ("_N llil 4_____L_-j (_ r _L_i__->jJ| 4 1 <t_C. ___> j3 j_3 Jl9 i^j___L_>J1 1 JLA 3*: 1j_3 jL_l 

(4jL_l_- _y- 3j__>-____c> J__1j_a ___. 4-__i_u J__ tjj-aj-^j 4jLu_)jMj _\__iW_____1 4_jLL__ j-C 

i4_J__ oj-l£. Jj_____j _>_a __J_ __L_ ---Jj-ij Ljj i_ r J_J1 _>*£>1j_a!j t jL__j___J1 _>_-j_a- < C 

4______J1 __i_- (j__tiL_J1 _li_-j___ _>___j3 J_3j ( Lj 4_5j___ ____} ____u__ J JxjjJ ^JL-jj j_->- 

^j-1oj>JI 4___>___>s jl (_JJj __JJ l__L__j * l_>__iL_- Ljjjj -J-*j L^J-* L^-joJl-sj 4 jU.j j| 
_>______- ^-Jjjj _>___j_} jL_ ( 4____*L_>J1 4jLl_- _-_» L_uL__ 4j J*v hij JL_ t L, _3^i-> ,hT 

3^(j__J (_;jjj JL__ jl . 4_L_l_> Jj n " i ii a ____ _>*^j-o Jj___-->. j-i_o| 4j_ijj_- J_v->J 

. 4_4J__L>. ____. ^JI-J LjJl__C j__JjJ_Jl JL> I j_A j *>LI_J 1 l_J__ __JI ^jJu^J l 

i4jl_ jj__ jI^__jI u_3jjlj jrj_> qs\ V r"i 1 1 jl -cj>.jJ,I j_i_ : ____u_J1 JLjj___J1 ____. _ Y 

_y_LC _ 3jjj___JL _ jjj "i i.u jl i L_>L____ J_o_>J V J_3 -j-<CtMi.a 4 j nni ) 3 j I j_- __jj t j i i, 

_ -_il_ JL>Jlj _ t_£jJ1 j-cS/1 t 4_j_____J1 4_Lcjl ^ ______ JL_J (4JU_>. __--1j_>. ^-j_g >■ 

1j__> jyo L___jj jl < *i ( ntVi ^j (_3_t__ _j m tij j-__J ^yJjC 4__t_L_u ^-3jJ j)1 j^.^- jJ--b 
^jUI ^ljuulj 4jjU1 f<_-L__J1 4_leu__ JL_ ^ L<j_j ( (i Vj (jL-)__-_ t 1 j)1 ^!j->-VI _y_iit__Jl 

_U^h--- ^ jj^ '"^ j- 3 ^' 3_>_b^L___1 jl ^Ij-a Vj (Bj-uiT 4__n.j_.__J1 4_j_>.jjJI 
^LJLj (j>_-LJI (j^^ jL!_a_V 4J__L__!1 3 j__*^ JIcj J___JI) ^UI jL__V1 

___bj _*1 ( 1 _. j t <r 3jt-ij ( n II U" ( ii j _ t JL_ 3 Ju_L>- 4_____-4 _jl_*_l__o L_& _ys a t ^c.JjyJ 1 
j____s__j (3jL_J1 (_,_. C-ol_b Q_p- i J__T __jL___V1 ^-_v_>JLl _,__ 4 j i nii*JI CjLij _*l ^jH--" 

( ( _ r l£) , _'l 3j — JJj Li___ Lg__>Jj 'j---I _-J| ^<t-l_ *_-_-> j__i __J___-_jj jj_1jJ__JI jLL_| (__-. 

-__-L_>Jl JL___C.J j-L^J -* (L-AJ . 4 Uj . .i j II 4_>a ____. (jni^tl jl iii*^! j-^Jj-"» (ii 
_y_t 4_jj1jjJI 3j____JI ___> 4_jj_I_Lq _jLjj lt <i 11 CjL.1j, ■?___( nl j_- j__4J Lu "fl (j-_-_ r 1 
:__j_ f l _y_> L_j i^i^w jSLgj j - ^j;U jjj^- - 3ju_x__ ___»^L_-e_-i ^ -JJjj (^j_j->-1 


^jj&lJI Jifl"n))oll ^JLc^^Ad^loJI 6jLiTg ^jJLiJI j^bjJI 



^Lluu tNj-»- :3L_>J1 __L_ (j-y»l_Jlj 4-_t__*___J1 _-J_C. _rj_-L_Jl O-ij-L- _^ 
_V- JL^Lu ____>• , J UT1 __-_-L__J 4_j_1jjJ1 Sj___i!l _-___. ^>U_VI 4_>_v_-JI 

u>l__» _jl j_*L_j t JlnTI (j___j_i __Sj__-j i __3ljj <,,, <j r _£ 1 J5j_>-j (--—-- 

Ju£Vl 7c_»jJJ __J___J1 <__JJL£JJ 1 JL^JJ J_L_____JJ ___ _P_j_^ <_jL__J JL_ __J__J1 
^j lj <i ni T (J^A-st-Jl j £ _>J JJ1 £*_j__» __L_Jo J i 3 " m< _rj-~Lill 4__j__L _j L_2t 
4_j_s*_ijJ1 1 fl"i m.I j r ii £-0 _>__jL___j <,, tj r _£l _-J_- _£ j___>_i V Lg_1 4__uljjJ1 
J-— ' 4j j j j__J 1 __Luj-t,VJ1 jl J___>L 4_jjj_J1 JjjJl -—»1 JLj JlSj . (^jjl-r"!! ) 

4 ,, « ii iTL L-l .4_u1jjJI __LojJL_XI __!_. ^>LL_ _*L _r>~l_J1 o___j-__J ^U___11 
J--L_j j miVm ^J 3_j_>J1 __i_. _/_4__J1 3j___ jL__ 4_uj_*J1 Lul t-n "i -r. a __TJ 
c_3j___ i3jujL_>JI 4_t,j___J( _rjJlj__ __-!__» 1_1 1 n j *q __.j_aj *_j < J— *J ----1j 
ij_>-T _- <a-i_->a C<_>u L__) ____c-_*->o __JJ L^JLs-jy jljJaJI ^LLuo (_^— ' U t '^" 

3jj t "„« _->j,.Lj t*i _)l jSLcj ___J1 3j_j_lSJ1 4__JjjJ1 __L_j___JI , ju_ jl ___j_>- 

__- 4 t miIjJI (3j___ttJI _>___• jj-J- JjLl-jJI jj-Lj JjL>«j l__)j____j __1,j Mir^tl 
Jjj 3 ~_ < j__ j-j__*~Vlj JjVl l_4_iJU_ _)l ___!_>. i 4_ H -jL__._?1j 4_AJJ_J»J1 JjjJl 
I Ju J__ 4l5____J1 __Lc. _/_4 L_J1 ^j_Lbj_« j I _JJ_ (__!! l__)L-__u _)j o i^,t,1 — c_J j_J I 
jl JlLJI <_jjL_>_ _)_- J, jji *i fn) _jf L-ilc. < < -r j 4 j \r j < Lu! jJj ___5 ^-j j mJL 

4.1 im<1I 1 Jl_U _)lj <CJ _*__>_, 1 _JLA ___5 Muj-3 L_> J iii <"rt U*^ ___JI _^j_i_Vl 

. L-cuM-J __ _J1 _y_)1j__J | _)__« 
t4jj_JI CjLLl>JI i -LLoj _y0 ^JL=_1_uJ _)1 JjL__J__u __ll! __X_1__J_J1 ____j__j _Y 
* La _y_5jJ, 4__3j_C _)jfLj_4_g 4_J 1 i 4_JJ I Jjj 1 4jj 11 mi 3*i1j___ JllC C__L-J _ya JU_J___uJJ 
____ Jj__a_>J1 _)jJjLr j < o t Lg-Lo 4_i_3__>Jl I 4 jj-o iJ-o-aJt oL_j__C« <_jL__u_>Ij 
I JL4J ^u-jl <i t n\ _)I IjJJ^Ljj _,__- 4___jJ_jJ! l-JLL 4_£_jl_ _>£. — j La jit-l I Jjjl 

. LJ-L4J LtJj-A _)J_Lu_i _y_i*__JI 

___ ^LajJI __^L_>__ j? ^L-JI ___-_-!! LjJj j__ :4_^L__-_J1 ^LsJLl _T 
^c_uj .*L__jVI 

4__j___J1 JL_vj I 6 jlr jJLju ^\ jL_^l 0 _-jl-J cpljjJI Jji-^-JL _U_ 
_) 1 J -w c I j t4_j_t___J1 ___ ^__4-J 4_uljjJl 3j n mi \ 1 <__jj_>. ^ua L^_uj ___o j 
JJLcJLl! <5J_- J_-~ ( <1t^T 3j_______s_4 J 1 rt"i 1 n t, I ____ 1 ^ mi lin .1 -yTu u L___iL5e_- 

C.u_UJ t 4-4-_>Jl1 __JJ J*>L__J1 3JL_ (___ (>jjjVI Ju>.1 L-Jj JU_j . 4___j___JI 



^SjimiII Ji-*i m n II t^ic 6Jt9gjLoJI 6jl_Tg ^jjnlll j9__jJI 


Jl AU.l ^L-__j ^ I jf M _l) j_____-^1 __a jJ_J1 ^ 4__| 

<_j j j _■ _-Ju_- {_£_)**< -_-J ___ij LsJI LiLIj ^j Ll_>- (jl l2-1 jjl ^m-J (j I Jj -r <tj 

lLLJ- <" t mjj < 2j „" t « 1. 1 j 4.„< > j 1 f (i T 1 4jL__jJ1 4jj_l_i ___) jJj jj _L_ 4_u1 jj 

(_^j_jj (jjjJl (_-__» Li*n T _-g_^J_____j 4__u1jjJI 4.*i i-L-Sj-j (j_ _=. ___> i____11 JL-aj 

. 4 j .^ll ___. ^_£_>J1 

*lj_-t_ -U_. 4__>L_ ol jJ&J J1j_«-1 (j_3jj_j ___jM l_j_£j___JI LaJj JJ3j _1 
(_y& J_£t_Jl (j *W*ijT (j__j___JI __<->■. 1 i^i) (__jIjjJI J J-_jJ1 < JU __jM > . i ! 1 lIijjj 
L^JiLi lJljuojj (_--JI lILLj 4__i__>L>.j ( _p_»j___J1 4__x___<u j I J_ -_> 4_j__*-___J1 4__lJ __> 

.,>_"' 4jjjL 

t 5j_i!i--> _uL.--.u_' Jl a U _M (j-v_j ^j-i-d __J1 LseJj JL9 l_j;>_jL_J1 (J-^jlj _0 

SdljJa a_*j JnUTI cjLjjj-a _-Jr. ^ *>___>*_' I ^_ <>t t » JjL=__j _xJ_ dUj 

__jj_£__>f JL__ _j^» *>• ^ \ \ 4_3__a_u Ci ) L_> 1 J>1 ' U> J__J_J I J 5— —5 ^_Ll__j 4 4__o j__j_>. 
L_g_jLj 1 fl ri '**>J (j-^J CjLjjj-<u ^Ti, <i "jj ((j_>lj_-i_l (j__ ^jl i «i J iiU H _jf 

. «_Oj_>Jl 4_J __» 

(j__ 5*__J ^j_L<_>Jl __£)j_> 1 4_4j____o _)l L_j___ (jjL_JI j^-M _»Jl__ (j_-i (j-_j_<_w} 

__<>___ l_L__-i>J i(__Jt-L_>Jl j J J 0--L) _.. 0 miJ L-Q 4_jlf (j t U ) (jl (_^J)JJ J-_ Lo 

(jJaJU V j (___ <___jj____ jl _ 1 —_i -_ j (j_-i ^__sL_._j J__fl __, <t I» II jj]__J1 (j! (JjJ 

4_»___ulj oLjJLjso 4jL__*_j ^Lujyi *•<„■>, 1,1 (jL_3 lj___>3 . 4_J1 mi'^! JiiL__ll 
4 j \ \ 4-oJ I t—.L) I J->J I Jj * _t*jj ( njp>j_3 (____. 4_ij Jl-oj (jl-L u 1 4_____ L_>- Jjl_L___J I 

— -1 mi"^! jL_a_-/5 ___3j 1 4_j.,o I » T I l-jL-1 MM^yi ^lrtta L^J < {\t<~\T\ (__jJI _i^L_a_jyij 
(jja i * J ' "J < ^J^ l__5j_jlj _)| £_^_L>J,1 (____£. -__-rj L^L_aoj__uj (jgj mi iTI ^j_j_>J1 

(__-> mTI £____> jJ! (jj i ,i -^lt (__-J_J1 c____L_>JI ^ 4-____1 jJI 4 j jUTI oL__j_J__Jl 

-_uLL>J 1 L^j l_jL_i__u _L_ (___JI j1j__u_> _| J£ jjLa___j _— _-> _--j-_j (jlj t ^__-~r <a 1 \ 

.L-jLal MM^yi alut d!j_>- 


4£>t_dt ^^MftJl| ta-lUUt§ («klt :M_MAJt tai|j_t 

3j___L___JJ 4-_L_l ^ 1 11 4_7T MtlH JjjL-l-O *i I mi (___Jl L_t1jl_J1j J__^___ -/I ___> 

4 j miI j mi Tl l-jLjj." mi 11 y ____! -___-1j JljL->- jl J jl m/)*>LJ 4__lj1jjJ1 

-_L-L<u _)_-! :_^jj_t_« Jlj t u Jj-> j-_5j-<u 4_j_c1 <J->- VI j 4 j o ItTlj 4_)jLi^i" ^V1j 


L_U (jL-_j1 J£ cJ\ -iJLi. V jj 'Lljj-c. J1j-L*J1 Ijla jJl_u jl__j S^j-A-JI ^jm>J1 

(j-^J (j 4-lo_>. LjL>- (j-A 4 jl-w J_T ^-j. 3.}J_>.J_4 i ^Lt-*^ L_J L_4j_Ll_>- <_.LL*L4J 

j I ^j^i-^c-MiT j I 4 ^ j ^jj^cj < j5vJa < J l ^..La -v. Lj**>L>. ^j- 0 4_i_L>. J_? _-__■ 3 jj__>.j_o 

Jj— >- 4 — <___» 1 _»j__bj SlIIj __jj__-> j I (jr J__jj_-i t-di-la-l L#jT j^-jcJLj <j I 5Jj jJ 

J_l_=o _L_ ^jJI JjL-^JI <_£--LU j^jpl * ! Lfc* Ijj _______ oL_jjJU l-J-LUj 

4_j___ L>.j 4_jjIjjJI 3j__L__JI ___ij-->-S' L__i__Jj____~i (j- 4 £-*J_--~ (j^JJl £_a___>J| JL_*- 

<_£jL-<- ^____C- ^Lj I 4_-L *< ^C-Tl m LdJ 3j__*.j-U 4 J I tl T I L-jl "f J jt-i**i tl ^___J| 4____u__!L) 

(j_C f 1j_i_>-*_M l_jUIjj jIJul__I__-L (_£jL__ j-4 Lutj JUliS 1 J-C-Aj t4_-i_5 L_Jl (j-i j.mll 

j^i V 4*1 ,TI ^-__>L) 3*lj_JI _> _JL_b J_5____u <j! * _4^Jj->- 4__j_«_a (_£j_>_! 4j jj_xj J_i* 

-f ** 
|jL_bj i^JL-JI (_---__ 3*1j-JI f--<M-J <jjj i(__3jj_>J1 l-J_3 ^-JJ <__jJ_i___jj __-J1 4_LgJl j? 

(j-A J _C 4.1i (__;__) j 4jjjJL1 -_3jj — >- l_jL— ->!,» V 1 — ut\ (j-A ^-Llj eljj (_£ 1 j ' __-ljlj 

r L_- ^j . £■! j-li-.V1 3*1 j-, LiJJLUS ^pJI 4j£j___J1 <>_ 1 j_l_- ojSL^ Jl£L_,Vl 

^J_L}_>Jl ^_1__ L_JJ->J1 L_JL_J < i*1 Ir-IJ £__1j L_J___? 3jLSt_-ll L_jLVjJ1 _-__ J J_A__> *t ^ *\ *\ 
_--_> J «4 JjUtl -_jLj_. !>__>. _M 4J_5_JJ -J-U-JJJ (jL£ <_£-jJ1 «(jl_-U_J L_Jj£> L-JjJJJ» 4__J| 

lJJjII --j___ JL3J .(OY -__wjJLl) ^Sjj^j^I ^ j___.j___U 4_*_)_j 4^ j __________ I 4_L>J 

^_-l4 jjC, _?jj-< <i a (jL-i <_£ jJl (jj_4_ti_i1j j.o4 : l>- (jrU jl _i (jjjJl ^ljuuaJI 4 * j.j.Io 
(j_C (jlj tfv (jJjLjjJ 4_5t_L__JJ (^-Suj-jO Vl (^yj-UjJI j£jJLl 3jjJl_-JJ (jgj L*a.J I ^J_L4_>JI 
oUlj-J jl JL i-oLj (^-JlLs^JI i \ ^ » t, 1 ^-1 j ■- (jLSJ«l tj^J j^JJ miU 2j1_iJ 4 i (i j_C 
^1j_-U-V1 luUIjj jljL-t__>1 ^ j-StJJ jJJujll ^-Al (j_-Jj . <-Sjj_o JSJ ^1j__L>-*^1 

^jJL---eU ^jSLsJI ^ > „,,mI,1 (_y_. L_J_ui J^ r (jjjjl Craig Venter j-_U_i 

jj-__ 4 > mlT ^^-iLsjJI _ »11 SjljJ Jjjl» ^1j_t-_ JL_aj 4_l_>Jj mi j!l 

L-bL.q— L-t 4__i__.L>. 4__>j-_x_u ^ r 4 { 'i ij (jl U"i i nlj ^^--AjSL-SkJI ^Jj cu.U (j-o ~-Jj-->J1 

L-^JM-i- j_-sj i( __jojSl_>J1 ^jj.„l- oU _!_._>. jJI (j-.aLUI (jjS-H (1j. jlj,..-.) Celera 

3 JU Jl_>. (Jj__-> i__dL_i__<_>Lj J-LAJ Liulj IjLkjJ 1 j n *i-teJ (jl ^J^Lojj j-U-5 <il 
jLkjJ (___i iij 3-*sJl ^ljj r 4i "Jl (_—I| Cj_il 4___jL_5 4jCj_j__j ^jm >J1 3<; 1j__aJ 4l^-_tij 

(_-jsJ1 l_jL_*-_5j_J1 J_Tc__aL__ jl-Sj t Y* * *t 4_j1 j_j ^ ^j__i__J1 ^ii ->J1 ^j -> 

J_j-x-oj_«j .(__JjVl 4jL1_U ^-ii ^J>JuI1 j UU^ a l^ t . . _bj 

^l JU^L) .,n_"o ^-JiJI CjVL>J1 -L - A _q_ jw ^^JS ^a. J ,TT " i n JJ (JJ-i-JiJ L_J_jL_U ^J__L__>J_4 

^-lil (j____Vl ^J-jI (j-«J i « (^j-bJ-J 1 ^IjljV1)) (__ ^ < dj l_4 4_)Li_>J L-JJiij i Ju_L_at_J1j 


^jjjjljJI J.'» "' mnll (_-!--"<>--£ 9-joJI djl-Tg u 'in'ill jcthjJI 


^-Jc (4-3jj ( n 4 j^j-c) 3jUJL>. Sj_L_j (jLuyi ^1jJLxV1 3c- Ijj |Ju--a 1 _j1r <»j-_u 
"^j-oJ ^jJI J1j___J1 jjjljj i jL___yi 3L_>. (___, CjI rijjtV* 3j^L_Jl jj->u o' 

^j_Lj_>J1 (jJ^LLaV ^Ij_l_vVI cjLIjj jIj____J 4_l_jjL_. Jj->- (jjj^l ^Lh 0 4 < <i .1 ) 

4 in q_La l_jj-^>- Jl_3j i3jjjL_3t_« 4_i__ J-a-S j_« L^J (^-bLU) ^_>Lrtt-lUj ^j mi jtl 
4Jju t^jill ^j-_L_J1 J-4_»J1 2Ll<__> j^c 4jo Utl JoLjjjS/I ^-J- 5Ut__ul j 

4jj-J>. (J-IJ-L<U jl *^J t">" r nj _-ivJ ^ — -__>l _Sj-_-WJ__-l £__-"-■ 3«. 1j — 3-1 _~)U "j 1 a J 4 

______ l_s_>jj___u j_-a ^lj-J La _p_j-_u j lj * LgJ u_*tj i«Vitlj Cj La jla-L 1 dJL-b j»l J -V " t <>\ 

3j miII l__-j__-J j-C -OjljJl CjL-aj1_J11 0>-JL^_L_-_u _-__JI J,lj_S , _ , lj l_-__£j-___JI 

1j-jjLl__j 4_?j__-_( (jL_s L_JJjJj i4j ^_-bL___i La ^_>L* ,-.uL ^J -r,,». m,j 

4_^__>L>- L_Jj_L) ___3 1 ^ • T j*J 'J**t1 3*iJ---J 4_>JLJ1 L^jLj J_U_4 J_} LUJ-> JL_- 

j-*J £-3 j Julj L_gJ 3j L_ILLljjV 1j _4_JJ Jj_>. jJl ^uj jl C J-rtj-T-i-lj il_jL-j.U..3JJ 
JL_3 4_u1 jjJI CjL-STj M.tl (J-=l-j jj--*- J, nt-jj tC-L-T; m, tl 5 jljJ-^l j_* J____L 

3j__ I j_U I l_jL-j_L*JJ <_-JJ Jj-__j ____J JUI j-kj-j jl __J) 4_>.L_w ___3 , n.i^ cj jl>.j 
jl jj-3 J-3 ___«j5L>J1 ^j_L_>J1 ^jj.u*tt a L)L_> l_JJ j JjLiLoj 4 IjjJj i ii 4fCj ui jJ 

4_Ll-_- _— - ^j_=> L_>- *u2!j_-« _-J-C- VjL_3 Vjl 1,,^ jlc. J___i_3tJ ___JI CjLojI >J,| rn) 
(Ij jlj iii 4___j____ L_U j ^ Lqj) 4_J1 J_>- Jlj jl jljl j_-i ^j U" mij C-jj "i\V1 

_>j n nitl jh-- l_jLoj_UJ,1 jl jjj j^ tl ^ jJ juLc-JI jL_Lj_c.V1 <______ c.Lu iLiL%-4 

4jIj i^L__uVI -_*_L>JLl l_J_Lo ___g_9 t *-j_<t-?e.U 3j_3j_a jj---u jl L_-<—?e-J 4u_jIjjJ1 

jl j-__J_ -ijj-i JjL- jlJ_j . JLSLi-Vl j-a JfC-_- Vj L-^j ^je-TJI jj_-_j V 

^ ^Lc ____ ^lj__L>.1 ScljJ <______> Ju3 jLf> <_.j -v- i jul j__J1 j^«; w l^ ____Jj 

JLlj (_gj ^ijtl ^j_Ll>J1 j j_>j_4 __ *m>. ^jLjj jj jl a j_o j___'l J_L_a____j < t rllnjt 

^JLjr" mi| LaJUC iL_JJj ^yii JL_>.| 4 rt j i ,ij jl jj-i j_o inl *s1 U**i ml jl 

j! -.«--tj Jlj-»*^1 *--c-ww (___j iExpress Sequence Tags __ ^ , n" 4j_3__w 4_-ujJ_> 

L_i_J ____ 1 tS>j j_->- I ^ jlg- J--^> ~>- (_--Jl CjL-djJjL-aJJ Dj_-1_) JLC j-U j__ JjQJ 

juj 4jLjj_U_4 j_« 3 J ___!__/ V1j 4_J| Jji- jJJ ^_)Ju j| L__~e_j CjLojI» 4 11 _^_ol_>. 
(3_-. jl ____*_) I jukj (^lj_o-1 3«. Ij_) J_w__j _-_Lc. 4_a_jL_u J_l_5___^__-) ^-lj*5lt 4jVjL=__o 

^ j ,,, L_4_1 ^l-^-JJ L_L4_« jj<j ,„ cjL^jUII ^.-Lc ^>L__V1 

_• JL-b ^ J-_r_____uj jl JLjjj j-4 _-J-C 1___,j_Lq-4 j j_Lj___ j-sJj t^4__JLL_-JI CjjA__>JL1 
tljj ufl1 m."<| __JJ j-aVl 4jL^_ ^ j,j_2u J_a ^jdl _y.g-.L-J1 ( fc f -r il t CjL-jLJLI 



ij09.'ij?H jj-iaJI 


±_> J_£L__JJ 4_ul r nWl | L , n ___J \ 4 j < ^ t~ ,„1,| ^>__. I ^__<s _M JL>-V JuJ—>. 


JLi- < JLa JL_>.jj t^jrU-t^Lj-toJ idLaJLc j_<- 4__*1JI l__*1j___I £_j_<i_>- <jl (j-M jjL_uj 
_gj mi j,T1 ^ji_t_a_JJ 4_uljjJI 2>j fl <"J1 Sjjl jJI L_i__4jJUJM <j1 I r _j>j__l____j 

jL3t-j --jLajU.tl <>JL_- (jV LiLljj < 4_»j__i___J I ^Lij-? L_Tj"„ L_uL__jj LSLLo jjj^" ' 
<jl JL__V (3-5tJ V L-lJjJj < JLjJl_-*u Jl__-| l_jL ^Jj * Jj-M Juua _Oj_>.j__-i L_$_L_ 
JjLjJJ J-JkJ <jl ^UJLaJI <j_-l JUjJ ^j-d ^jU" uij , r „ _>SJj < jjj_i- VI jjJ 1 ^\ U " J 
l__j_>-V L__sLi__J <jL L_JJ_5 ^ljJJ i_£jL*---J1 Lfl-»U V " i «1 < (jj L_plj__>.t ___! 
_^SL*u JL__ _£jJlj _ - i *U j j j *" __JI _^ Jj-J JL___ _»JuJl_>. <__jj___- 4_jj_U 

^lj______V 4 y Cn (_$jUI _"-JjJL <_£_L_j __-J( 3 j-L_J1 0? (_»' '^^LtiJ 4_o1 JL»______I 

_»_JL_b C__)l__i jj jj-jjs- t _^a j__*j_a j_><i I j_4> 4_> C-_i-l-> jJI ^LU ,tL Ll-Ljjj_xi l__-j__w| 
jJ 1 <i j q J*L___jjj ti-4_al mi"<Lj U J_-w I ^L_Q Jl£j iLJ 4__5jj_t_xa j j r ___j_>,_ , 1 
<jlj 4__U I t<_£_u <j1 j-i-I jn> ni U" i nlj 5Jl)Jl>- 4_jloj*L_? 4__J L_JL_>-I < — ______i___ri 

(jl _> Ju Jl_>JI 4_i__Jl ^ K"j (jl JjL>. j_-3 cr"" - S-*-!^ J^ t4_JO____uJjLl i g <ij 

jLjL) t -1^ "i ^J L_g_1 JL-Cji,! J-4 (j_-JI 4-J-4 ^f.J-_>JI 4__Jlj S4_1_U__<S l— aj___uj J--JL1 
I _JL_^ — _ LiU JL) 1 (Ij^ j[j3 < Jlp- V L_— U <"< < rijTj <(____ L_<_-C __, n j" (jl l^l-cJ <4_lj____J 

jl i(Jj—>-f JL___l_jL} JL_JJL>- j— C.— JLJ JL__ 4_>j_x.-X.JI 4_Oj_t__, (_^jl__L_4 (jl It J 

.<Uj>m> LiJ^LLal jl ^L_u_yi L_J>Llol cjru L_3jL__ ^j! V 

jl >rif| Arit^iJt :Ql__M_Xt 

L_^JjVj j_-j-> j-J- JL-dj * ^ ^'H J-jJjJ 0 ^_JjL_l_> c-JJjJ 4__*__*JJ1 L_jjjj JL--J 

jlju (^l * jj|j_j_a j^___ (___- VI L_pjVjj __<t njJI ojL__VI ^ ^Jj 1( JL*JI 

__JJ jJ 5j5--—3 C « - _ -— — > I ^j-jJI -dJ j -LLaj jj Mi 4_j_-Lcj _>jJL j__-iV1 _____ f_*iSo 
ihm nil O^-i >-JJ ^4_bL_C (j_ojVl cl____! ^-3 ^_A_«iJ 4__3jj___4 4_*__JI 

1 gl<i »" r »1 ___JI 4_L___JI CuLia ULj . j j__5ej jj 1 4__aL_>. j^-j. _^^__>i 4__jjJ__j ^jjJsjJs 

\c \ _ ^ j j ti**it ( _Pdj____j 1 <i ^ <4__t_a1j L_j1jL_>uV1 oAJb __JI Jj ,i-ojU t. LtJjJ 1 
4___> __> 3jjl- 4j jUTI ^jJjJJ 4_i_x^L__V1 4 <tUU1 __jj___ jl____ t jl____yi ^L__JI__1 
j_aj t (jL___iVl ______ __jLj____JI r>__b (jj jUl (jLSJal Jj-> ___-.j-_-JI IjJI 4_____LJ 

: __Jj La L^jLjjuojj ___i ^L> 


^jjjjuJI _jo_— uu-aJI ^jic CkaagjjoJI 6jl_i7g u 'iq"iII jgh-JI 


t^3j j I^>"< 1 1 j_j->- c-1_-.j jl 4_>ol__i jjlsLt-a 1 g r<5_"i 4 j >>> ^Tl <_dij j! j_gJ_ » 

4___iLi_t jH_j j_-i _>j_j_*jj i 4__j___> j____>- ^ ^J-JI 4_jjI_ <j-L-_ j1jJ-*JI Lb jjJ I j_-i 

* j n " ...U ^L_^JL_^VI J<_ _,tl 4_i*_L>. _1Jj___j t (4-ifc 4__bl . j.-, 

4jj___ < _M J_> Lj_J_J1^ ^L>.j_M l_j^L_i__>j l_jL__i_)V|^ l_jL1j-_I1 ( jj___j_J ( <^ t tlj 

4jjj____J1 I ^l.y o "( r I L__^ i^yjl 111*1^1 ^-jjLlII i^-i-a ^ lr 1 _ jlr _ 3jL.«" 1.1 
_j>_L__J1j ^1j____Vl Or^ jf#L_JJ L___L___i < jLoSM j^L_-,j i4_^}L___V1 

^ljjJlj CjLIj___1 ^liLrwl __ 1r. CjL-___LSL__jI j_~i __U_ ___! Lu . 4_5i £_<u__>Jtlj 

l_jL_JI 1_l_ ____) ( " i j\ i mij 4 L__j__i__ j ^-jLi-^JI^ __jjJLI jjjl — _Jlj l_j-jj1jJL1^ 

. k_j_u5» _J_ r Lc__~ 1j — J 1 j i-o jjS 

j__5__-*j V ^}L_i-_Vl j! cjj__1 j___ 4 ^tyjl jLfl _JJj j~* fs-_jJ1 <_1_._) 

. 4j»_jj__J 1 t rtjTL-o j- LkJbu d_.o- L_>-l_nj _j ^.JiH r,-r itl 4jj_>- __i_- 
UJ- (IV 1 L^ --— -a l_jL_J1 uJj-jj ___l_____j ^L_l_ _M jj 4 <ilmU j__i_j_jt_j 
i2L«L_Jl 4_>. L_J 1 ^-Jj ^___xJj_J1 Ci -rJl ^L - l_jL___u___j J 3—^- j^J Jj>-*— ' l___jIj____» 
-e_4_i__J }_9 . ^-lj_>JI j__%_>_jj J^_>J1 jj_a_1 t4_j_jj___J1 o\.h ts-\a j^j jl j — uu 

jj_c a jj_j___JI j_-> LJL_>. jjSL jj _u V Jj . jjrti" II JjL_ 4j| _j->JL £__jjj .i j__.uj 

.^j___JJ __JL__« 

j-o j At f. £j|jJl C_iL-ij i^1j___ I 4_*l< n j_>o Jili ^JJ^J C> jliL__ J___J 
^-JJjj 4 "ijy. jt_i lj|j___ 4_jjU-_Jj-_iJ1 4_o j_L>J 1 l_JjJ___>I Jl_j i Y • * V j-)|j__l__ 

^-Ja j_L_sj_l-_ijj 4 3 j_j_) j I (^-j. __ivJJL1 ( rt^ .lU L^___»j___. ^uu __jj___ 4_L__>J,1 

4 ?__-JJI ^-JJj-i d\ * 1j-— Aj i^-ji-JJ <j-___a _*J1 ^L_>J1 ^;-- jjLj ^ 

J ____->• VI j_al j_ij j| LjjjjC. jo-jJj i_»j1j_3_j ^cjjLJI ____>._ Ju_ 4____l_I___L 1 
j4__u_*_>Jl 4jj< itA\ M^j-ijJl £A 1 J__jjSL_u1 j^-Js ^^-jJojJI ___re_Ul 1_^Jj_>-Jlj 

-_-wlj _j_uL__j _dl____j ._J_jj__> j jj___j 1 j Jj__ (j_<a (_$jj_J1 _j___^L>JI l_->L_— r_> V 

JjjjT ___5 C<j (c_j>j jj ) _____ L^jL_v 3jj___i Jj->- 4_t„»Utl j—ljjJI _-_ 

l-_jIj__W 4__Mj CjjJj ) 4_L__u ___5j tL __jj Ci o m, ___J1 4_jft___lJ1 ) ^^A 

3j__j cLJ-JI 4_>.j__j ^ JJ1 jo->JLl J1j__JI j . 3L_>J1 jlj_ _-Ic. Jlj_ _ L^lSTj 

^LjlJJI j_4 1 g nt < >• lIjLlj j1 j_- (___ CjI j-j-j C> lii __JJj J Ci _. IjUL j_4> 

J1j_uJ1 "j-Lsl Ltj .(4J__ ^ Y) ^-JJj.! L^_L__L__ ___J1 SjJLI > n< <^ 3_L__ j_i_jtj 

w_j_o__>l J-t-j SL__jL_i_._ ___Jj_l Ci _iL__ 1_UL : J J-3 i a _j_j_J__<j 4 -jjjjaj 


L^-ij-ja Jj_- (j__Jj_) C_-J_u_ju_3 1 JL__J ^ J_____ fJj-- ] 4_j__-u ^.LlcVl jl 1 . t-i i ^j" ^ 

_-Jj ^ j i _>l__v -_jl_4_JL L-__j l i~i jjLi ^tj J-__-tL__JLI ___-4_Jl 

Ijjj-^ Jl_S l^jlr Qri-j iulj ^jajjUj^I tLJoS/l <j1 j-a-M 4 n i n-_ _>t jJj) 
i^ic 1 ^"Li r \ lu-a j t lj j \ *\ ^aJl—o V _-"-->> i«^oj->-jJI (j_____U ^ ^ ,-_o Lcu ^ ^ * 

urtj j-j-j-S J ^ .c ut j ^."ij ^jiot j-a^i Ly* £_>-N i>j-A o' * «J *(1CJj>I1 

(jj JjJ-JI _-j--£JJ .^.JUjO 1 ^j'°> CajLs ^pJI -_ll l j «ti ^j-i-u f*-Mj *-J <L___iL9 (j--J1 
£jjj| I ju_> (j| l--J.~»» i^Lil^ L_1j___ (jj^-J JL3 l_gjLk->- (j_C jLii^ I (j_o d • i ' ^ > La 
(j| (j-jlj cr^J .4jj____J1 ^j-o j^t-L^ £j-J *-L>Lt_*j 4___iL__- 4_j.g d>t 4j CjL-_j*_'I (j_-J 
!-__-__- J .4 „__. Jlj\j V (j-JJj-i C_j_>aj 5l j ^jjC 3j j __£ 1jj_dt -_J____, 
^4_jljj___JI dL-_>Jl _»j___ l_U : 1 ^j > ^L_L_j_Lu_VI ^LJLr 4__- jJ__j jJI Jlj___JI 

n.r, cr^, v V n.l JA\ 4_-j__-J1 (jLa f_u__Jj SjSLJU __jil lju_ IjUj 
1 JlSLaj cjIj 1 1 ■! r* i ti <i c 4--TT _ j _j_-j I ^ jlr Jj <_a ^ll ^Jj -i_9 <j L— » ^-JUjj 

4JL__L__ u; jJl j-AJ-JI ^yUj J L^-La <"i> <_-_-1 4_J_>Jl j~*-_- ^_-u> ^oj IjLs 
^L___ _M 4.Aij_ " ji'1l ilrn nj-La j-*J i LaLc \ Y __jl j^>. pj^j « » ^ (jrLl-9 J 

tj__ 4 jj| JjJ_J 4_^»j_JI (j_- £jj ciJLla (jl__T Ijj Lcj^ Jlj j-.1I jj-u 1 i &ij .5_Lc 

-_^Lj_J jlj <v "t i ipI Jj *r _g ____ (^-JLljJ 1 ^ "i L-C (_--Jl C___J1 CjI jJL-aJI _j!j 

.^-IJjJ. 4_tL_-_> (__-- d-.A, V V "i r ____JI 4_j1_-J| 3ljj 4 *i r ^ i (jjjJl 3L_i___J1 

^■m "f nit,1 (j I 1 4 i » j i h (^jJt j> ^-jJI (jl j-_ LlA 4 n $ ^ (j-L«J _?-Jlj 

t^i < ii Ili 4 jl <j & (____ ^J__kJ_____3 (jr-Jl 4 j 1 ->J 1 j_<l__ 1jjJ-> ' t - > •> ^ '**' j 

j__^-__JI (j_- ^ I j j ( j____c___j i ii ITt t J ^j— >■ l-j 4j1 jj_______jj (jl ^j-Loj Ijl__Aj 

t Ijij m"l (jj__j-L_ ^ ________ V I 3 j 1 4i r ^j-C ^JjLJI J ntriTl j-*i- (jL3 LaL__ (j-y i - 

___J ij_____4 J-W.J.- J (jla1j-_0 VI Lg-J^ LftJ i 4__- jit____J I C_L_4^__. 4_ji__ Jh4_______J 

frl *JL-J1 (jL_S _jLj__j-J1 0 ju- * Ti m (jjj . 4j j ri U 1 1 (j_t_ (___ CJjII __JJ (jJJjJ 

. ^ I Miili » V I cjI jt (j_*_ 3j_^.jJLl j-_1j__J1 (____ *(_;__>* JSLiiui ij ts '11 (jj, < j»j f n 
tjf __-- ^ o<g o 4_Lj_L_- j__jj e-Uj-i >*■ ITt llf \ 4_J^j___ __-_ jj ^ll (JjUl Ijl- 

u-aj 4 — _l l_j 4_bjl_- (JjjJ- l-JLj_-jj t 4_jL1_J_j __J_ Jljj V Jl =»JLI l_j_-s 

(jL-Laj ^j-lj i^L__J___j_.V1 4_j__bl_-4 (j_C 4___ju_>1j 3j____ __J| J____> (jr^-- L_bjL_j_>- 1 

iJijStLj _jl J-l-9 i(^j_j__C_J1 .-u-j-l ii)Vl CjI jl o r __-_ ^-j-ltIj J--_i-J 4J ^L_j__J1 

__)jL_>0 ____L_ (j| jJ___Luj . ^__>-^LjlJ I r fi f1 < ii VI Cji l 1 _. 4j ni J Li-i i; J_J1 



^jjjj-JI J jii iianll __Jk*___99_xJI 6 j-JTg ^'i fi i II jgk-Lll 


£j-_J_J1 _j_4 Juj_4__> _£ j___ _M CjLIj j_>J1 (j__ tj _. — Lc _y-J1 ^t,, i n <i*_M 

J-1*j jJ_ (^jJI C«iSjJI ^j^ju __U j Jjj, t -1 mj Jl_3 (j£Jj *__uL_>J1 1 ju_ ^-i-- 

. (jrJt. uJ I (jj- clilj.ifL.tJ 
:_-Jj Lj ^l m <!. .)*_H CjI jUr (jj- SLilJLl Jul j_JI ^eu_l (jjaj 
l_J>1_> ^ylll j I L^jl_sIj-__1 _yi '".^ (_--Jl CjLiI tr\\ ( ii m < rtLj ^LjJl J 
M^jJI Lul <1 i ('*"■ j_^_ i n Ti i <il LJ lj.li _ 1 (___) c La__- (j*_M JjLe-Jj . C _i-^j__. I J__ 

^j^-t \ ,ni r<„ i-m! (___. I j >■ . >u (j! j___j ) W\ ^Li^. _«__ <tl* j-*j j-->J (_r-^_H 

J_> I (___* ItrSrt _L_- LL- ^jjj.-i-t, __> (^-ujIj) j--J L *>__-. ^j^a (jl jj_>J1 | j__> ulLt> 

< \ ^V ^Lc (^.J- ^j-c ^jJI «c-JjL __l_u__tjj_>-» ^l j j-^ju LlL_j ._____, L_JJ 
c~/jL-C ^_j 3j-L__a ^I_l______L ol jj___*LbjJI j__-l i ii r< . ..1 (j__ __>. jl_-_J ^jJlj 

4__UjJ__j r.tnn *_, __J_*j_jlj ^.jJojJ-. (^ «___jl /_->U (j_jJ-> J-^ I __1^ jJLc. Jl__ 

I _L_S (jl (_yJJ 3jL___V1 --O-JJ . __Jj_XlT L_JJ__*_J 4_JjjL_-Vl -uLL-Ji (____ S, t j -W 
jJ_J . 5 J J lX ljU-__-l _jLi-_- Vl ,J__ULJ (_-__ (jn ( " J JL_3 ^l -iiU (-VI (j_0 _J-J1 

-C 4_jjL__T __JJ JjJ jJ_j t <_jjjL__- (J-x__ _j^____ j») 4 t fi'M _j w *n"T1 ( ^ < t i *-j 


. 4Jj-_L-J1 3L_>JI (j^Lc. 4_t_3 j_ua 

-_u j_ij ^ijjji (____ l^-Ij y-iM.y cjLLjji jl cjLij^pji ^l____l__l ^l_ji _y 

4_j-*_bf ^jj» j_>aV| IJL4J Laj t __iLlj-<__*Jl l_Uj lm,I> ^ 4__Jl__*J*J 4jjjVl ^L_jV 

.^jL__a___ VI ^j___J| _____ 

(jf _V__-J ^yjJl wL______ Vl (j__JLJ ^-1, .il<" 111L ^JJJ i(-_V^__-Jl ^-1 1 n Tl 1 VI _V 

JL>JI ^-M jl (jLj-tj (jl_Lal JL_>J1 I jla (____ Js-juj ._-_L_J1 ^ ^___j__l___j 
^jSJ L^j- I 1 n ?*i . 1 1 1 _£j_a_j (jjaj i Ls (j_3j-_ij _jL__J,I (j__J_JJI 4_J__ (__j_ ___1jjJl 

. 4__b j__ (j-a jL__jV 1 (j__i_%_u 

r_yJj Ls £_________M __)LJU__ (j_, L^j-Sjj (jSLoj ___J1 j__>L>JLI J___v_ (jl (j-Uwj 

JU__->.1j g-n.r, i.tl (jLujyi _-J__ 4_J_jj__JLl j_J__iVl -\ 

(j_a JjJJl 1 ju4> 4__ j-jJIj i4-l_5t____] djL-UaJI 4_-ul jjJI _ul j___J_J! ___c. 4_ljJL__l 

. ^-JJjJ L4I0J CjLIj_l_-JI _____ __Uj_>. ( _-_J1 _ujLa__Jl j_« jl____*_ T 1 l_<-5_j j__a_-Vl 

(jjl <1 -TBJ j ni Jl (jjd ^JJ ^-l — _Ju___l t _l__>J l _3Jj___J i^c_U (jt J , 4 UI __.L_i_JJ 
_-.<» -ui j L_4 ^i,g< *Li aJ (jl (j-S_flJ (jjC (j-Ttt-jtt (J»L-u-"<JJ i4_JJj___. 4_jj1jJ __»_______ 

«monsters ^L___-S/l <jj__J( j_u_ _dL_L_JL 


II jj-uJI 


Ls__ V <___JI j ^r.MM ,,,IL j^___ <ji jjSUj <-_J1 5 .i rt ;T1 j_L__-Vl _ T 
jl j>£-<u Vj <cjL1j_j__>J1 (jjJ (j-o^-t iiih l_jjL>o J____ <_>Vl __JI 
JL»JLt 1__ - oU ^-^J ^m,m.m, U uIjh--^ er^ 5 j«.,.,rt;tl jl_Vl ( rt^,7si 
_>J cjLI j)j*>JI ^-L. t— jjLry" 1 1 _j__1j__U ^jLhII j j » <■ .-*>" _)V ( 1 <Jl*va ^ ^.'j ' " 
i 1 ,3 < n m.l-I ^cjj *L>-jj _dJ jl J_j-i_*j . JL>JLI Ijla ____ L_aj_j__jQ ___» Juj_ 

Col <JJ^ **( ( (i La J *r j j__i_Cj j j__i_Cj _l__>.jj 4_^___j (jjjJ CjIJU CjIj_L__ -__jj 

_____*-jj cJ-l _)L__> c > ■« < ^ -*> JI j___ (.4 V , < ■ r< iuU j__j___) l _ L" > jjj 

4_j-__jj _j__. ^____ju J^__-_jj Lubj t 4 j_Jj___JLil _)-__ _jj__L__ (4 i_. < i, m,,-_JL1) 
4jL__J1 oA$'°* ISL^-JI j tr> n tj_->- 1 djr — - _i I jj__L__ ___Jl 4____sl__J1 jl jj_t___J1 

_ Jjj t ni j__ l__*__ t L_j____. _j_« <jjj____J1 ___, c_jL_* L-j___. -___wjj VI Ls 

.$__Ij_i_- _j__ ~-j^*>Tll_) L-1jJ CoIj 
t(j£j_>-l J l * C.\ ___S ^l , (i m ( <iV1 _jL_3j V" m"i jl J-i*- _J__> _ V 

____ 4___jj____4 j j f, jL___-| _ya l_0 _ ____. l__j_jj Laj t J ( ,i rtl j___>o L-4L0 

. l ^j__ j lJI Jj__l_JL1 

e_-__.i e* V*' cf« >_« i^-i 

^IjJLj ^jl-tjj L*j_ t 4_j_J_J1 ^ jjjjj 4_^JvL_iV1 4____J,1 uLajj ___} jjj Jl_J 

:__1j L ( .■ m,« VI ^jjuoj^o Jj_- ^;>L-_VI 

4__M_*J1 _____ e_J_ c_3j_L_ fu-_-b _---_J1 CjVL>JI J__* (C-j^j-j : Vjl 

4 j 1 v ^_t LjjJLo 1 — jlj— J — >- ^ I 4 t__Jj_) ^ 1 I — 4— >-j _)L__"| jtl j _u t4 j >-jjJI 

i <i*"l_-JL1 4jJ (ii"v 

4_cj jj_« 4_ubjj_J 4jJl___>- 3l jj J-_) i^_tl_J1 _gj uuU < o m.,lu VI ^-La :L__j 
___lj___J1 1 j t^"-- jL_J j__ jJLJ 4jj1 )"n i ,il Cj VL>. J.l_l, ,,ijl ___ j^J__j jL_ i^3l jjJI 

.^_UI jl jt>>Jl 4^_w _yj 

l_j1jj _M _>iiJ 1 4_>a jjvU I 4_jJjjL_J1 — jLljj ,n"ttl _)___ JjjJI SjuiLLo : L_J_J 

■ 4 j", -r..,\\ CjI ,(, injJLlj t 4_j_Lb-Vl CjL$__>J1 ^Ls! 3j____L_11 J j ^ J 3j___/LJLl 

__)jU__J LIjl-uo 4_^l___V1 jM-JI iLitjl jj-i 4jjLi_5_iJ ;t_*_L>.Vl < ,1 j _l_-J1j 
__jL_t____wV1 JL*_4 ^yij 4__^j__jJ1 j__l__ cjL___jLoJL1j t _gj iii jJI ^ __________ VI 

. L4J -ijjpJlj i_5j_*iuJI 


J^UuaJI ^'^9^' ^ ^ 

- \_ ,J 11 _y* L*J>-±c-3 '^J-Jl ^^L-^ 1 5 *>k'^ "-UjIj 

Cil Jlill J-S^J .AjUciW^» ' - K 1 '^ J 4_l J-=*__ut_4J ^Lc . . m m,V1 ^j-cojl 

.4j aaUiU 2u_.j__ji ^ii*Vi ,oll__i1j 

- Ll5^L?-VI JUt->3 S-^ a ' ^ " ^ (jU>J J-j^-Aj ^jJI Sj___JI : l <m oL > 

^ljucb ^^? 1 ^ ^V^JLh> -Ui-- , - T i4_uL_*J1 

.^^U-kJI 3>^^ UJ--* j1j_u_V 1-U£*J t( j^__>Jl <j><->- 


LSJll L>L>J 4-o*>LJl ^LiuUI ^ t jj_at 4j^j crs» J^-*^ 1 

jJ^ ^"^ 1 ^^^'i *L_™* ^^ 1 cU^kJlj 
^ La JjJL=t^j ^U^yj^ 3 ^ ^jjJi^j ^j^Hr- 11 ^r^j^ LL_j-~> 
Sul^j! oLiiH 1 ^Ij-^ i f '-^ 1 ^l^-l c> cPJI 

♦ £>L_J| ' ft ( j__jj-q_J 4 j m->JI 4_J_JI j jj »"J 

a LjJJLl Lj>-^ : <**^ ^ lLliil L ^ ^^^ 1 ^j' 

4 2LJ>^UI L^L^j-^j >^c) 4_^LJ1 Li-Ut L}L_>.j 

t ^ - L- u L^L^> ^ LjL_>J1 ^ jwA ^L-c-u J^? lj^-1IL>JI 
d^L^^I f ^) ^j^I ^c-JJIj (t**Jlj 

^ ^ ^^j| 4-t cP! • L^Ij^L.1 

Embryonic ^ V l t<L ^ f ^ 

^.^ t tfr L__-_- s - T l ^LL^I 3 .'^* a ^L- jLijj cjLlj-iLj L^J Stem Cells 

l>uj"i 1 j^- ^^^ 1 i*^*^ ^ ^ 1 Adult Stem Cells 

- , t j j^aij *l^i L^i^-i j .^-^j . m^ (4jj31^ji 

^i^j! ^ d_i^>L-i jl 4_tiiLi>.l J-TIAa » ' <j _P I jl^jj 

• , , ^ *A\ L-bo (CjD\(J,I < i Ui 4J_s_u JLl Cjl)ai___J1 ; LuIj 

Li^UJ- 4_lu->J*I 4_^JLII :4-o_v_>JI oLL-OJl ^l-LtJ-i-uL 4_cL»->J! 4_>JLJI 

M^jJI J l,V,"JI (jl-- 4jJL-u_>J1 L>L>J1 jJb 4_ilL>Jl 

^.JJI ^ ^JLJl ctLi ^M-JI j^jG j i^m im,j 4_4-iLaJ| JL--^I 


^o^mtJI jm-ukJI 


Lol i^LojLiJI JL_c>Vl ___5 j-«u t nj jJj t bj_Ls__a u r\i j mi jJalcU JMJ-JI jl__ l_-__Aj 
4_>JL*_4 j? L^j1Jmx-4 j^oj ijtj-__>?j CjIj\_lo 4_jj_i_J1 L^LitiJ 4_j_j_>J1 2_>JLJ,I 

J& 4____4____j («O-l--. (jJ j_cVl ^j" , „ a _____ ^IjjJI JikJl j? Jk-JI 
L>L>J 4-xLt>JI 4_>JL*J,l j_« 1 t jn" mij jJ 4 nirt*i ^jiaJjJLl j? j_o ^i:jJI _-icj *4l 1 <U1 
jjjJj_i___ _oL_-3-fj -_<Vj? j? _-ic jl n <iUVl j_a ^^ajpJLl j_L<_Lj__j j-sJj i4___1j_c? 

jl j_->- _-i- l4__olj__J ___} 4l_V-S_J jL_> mJ jJI ^-jljjJI Ji>JL j^L__wO J^i-C-J jrJ,L_o 

1 ^ j,- j ^Uj 3j_vc J£ 4 jU.tJI jIj^j ( (IU**n 4jJ t .n 7JI L^L_>JI __£) CjL_j_>J1 4_>JLljO 

jL_ j__Vl ^ cjLl_*JI £>LJ ^-JL-Jl -_-jL>J1 U .4_.jL.JI JL^-M J* ^jil 

SjLcj L____L_J1 j-O jj$Lj__u L_4_UCJ ijUJ-i-JI 4j5tuJiJ 4-U-^-J L_-_1 J-C __Jj ^ JJJ J__ L__J_4 

LM-iJJ 4 lt l-- r JI 4_j>JLai _____ JLui-j ._*>L__JI ^ 4_____ c-JLs: U e-JJ jj--Vl 
^L-O ijAj i ) ^Al ^Lt <___) ojJj Ashanti 4lnUH J_>jl_>. L~ j__> 4jj ,„ ^JI 

C_jL_* <_-JjVl L^jLp. J_-.1j_vO ___5j iL_C.I_La Ijjt-C L^J r«i jmi 3-Lp-Ij 4jjj* ___> Ll_>j-_ 
cJr^i-w 1 ^ * ^Lc ___Jj .__jj^_Lj^s JL___jl _£? jc 4_>JLJI CjLL$_J_'I j__ UjIj _-jLu 
j_o 4.,«__l 1 11 4jfc--/i h L-jJujjj (_£j->- -l<-j->- t4jj im,JI ^jjL __ii __J_j_>. ^jLc Jjl __i__ 
_-_5 Lgj| _ Sj miT 4_i_jjL__JI j__u ____ ____J _ jVI J J-Uj ijj-ojJll j__ 4Jjj Mitl 4j jjll 

jjC LJl (j^j-A L^-w^Lc -JjLtjo jVI ^j-_>-i Jtl\ _P_Ijjo_/I jjoj .3jU_v 4_L5____> 4JL> 

4_*_>.>_jJI cjVjL>JLI d_i_- jl j-o ^__jJ1 _-JLcj * jUsj-L-JI ^ljjt <J**-*j iSj^ ^Ijj 

_-i__ j.mlrtjin ^-IVL_JI jl _$! <______ 4j J_i d^Jl L^L_>JI _gj" 1 11 a _____ (Jij->o CjL-jjeJJ 

jjjJl _y_l -> MiVl J£ _____ jj-jL-J jl <_ i-iej ijjj-J-l CjVjL_5c_- jlj it-jl tn[\ V mJI 

j? jJl-lj Jlj_vVl j^u^ ___3j t 4_i^ LCJ ( | JLj_>. VI __j_ 4_Ljjj j-a (j-^jJI jjjJj j mi 
J_C_-o ^jbG J5Vl _>. j? « Juu Ijlu ^J _>-! j_-Vl L>UJ Ju*}\ jtMjJI Cj^jL-^ 
L-JjL^-JI 0JL_> j_o ^jj _$L ^L_5JI fj->- jj_-J I J-3 Jj_>»J jLl_u_ VI jrjju jj_L>-I t-e_j_uo 
jSJj t<Lo, t <i" - 4J_>-j_ya _-JI __J_l_>j JL__9 jlj-pjl _____ *__)jL_t_JI Lal ( jL_-jVI _____ 

_gjjMil,l _____ 4___L>. 4 4_j_j__i! j-o I4J U i4jj___Jlj jLuSJI __Jo JJ_u 4j njrt^tl ^jLjjJI 

(___) L>.jj___a jrtuiii JIjjjJI jlii 1____->j . jL_-jVI <_____ Cirtjlrt IjJ L_o_5 t _£_L_____'_ , I 

CujI I jl 4____L>. i^-i-t^JI t_J_J'l __j_ j-cVl L>L>. ^LlV" miI j-Lol jc Jj 7T( m.U 

^-ic L^j jj>aj__j jl\ ^jL>u ___jj i jlj^pJI _____ Lgj - j < i m i U ^jL>_j ___» tUi-JI 
.3_ij_j_>J,l juc ^uLuJlj j1j___>Vl j_a 4_jJL- 4_L__JI j? * Ij__j jL__jVl 


■ 


L^jk) "t-.-yj 4-_uIjjJI -oULl ^j^jst^ j_a < *j)'<.l>,JI t(Genome) f>u->. 
4_uljjJI -oUI 1 $A\ l_9Ll__j (Genes) cjLjjjII >>> T\ ^j i 4_JL^Ji 

i * ^\ X * l_jjL3j La _---C i£j Jl ^j)--J-_»Jl (Jj-LstJ .luLjjjJLI 4J___uL<ij 4j__j_>JLI 
(_-jJlj ^jj_l_>JLj 4.1"i 4_jj 1 jjJ I _>jLU £j-*__jb_-j -j_/Q */ \ JjU-J (___->jJ .4ujj_-i i__J f 

.(Base Pair) jl__L_. (j_.L__f jf £jj jjjJL V , V <_£jL__j 
ajj_j_>JI 4 ___jiojj 4 j < \ ^j-oj Ju <j;_jJ1 ^JjlJI i(Genomics) ^oSLl-4 >l.j-_>. 

. 4jjj_4 J_i 4__oI_>j Ju Jlckj __J| l_£. Jl^jj 

.4_J_>JI L^jj_*o __-JI l_jLi^jjJL1 (__-_.II ^j-^_>JL I :(Proteome) fj>-uj>j 
oLlujj-jJI 4 n jUjj 4_j_Lj (jj-jju _£ jJI ^JuJI t(Proteomics) ^yS^LAjujjj^ 

. ^_jJLl>J1 1 ^ _-jJI 

^jL <i j<jjj (J-iL-u 4___j_t_( _y. Jujj .jL_-_»__i J-4J-J (j-ujjj «Enzyme i^jjji 

(<L-jL_M__j|»j << ^c-jJaj I » : J-l-JJI Jjj JL-.J . 41 «, jl (J__;L__J1 ->L>ul j-l-u V 4___J 

4_jjjjJ l -__*.ijJLlj L_____n (j^it 1 ___. 
(<■ , m.ui a) jl A n-< J-<l..j ^jjjj :DNA Polymerase « L_j. j « Jl 3 ^_**Jb ^jjjl 

J» Jl t rtf L_— J (____ 

4 uaL_- L_jj m"i jj-i :DNA Restriction Enzyme « Lo- _t » JLt gJaL-i |*jjjj 

(*ij -y- .SjjLJt-jj (j-TL-ij (___. «f .(j . J» J1 -_1___U *L_-d-_Jl L^o J ( >_j * Ljj."i £-JL 
l-jLjII j^l l-JLL_jj tSjj ip^l 4jJ_jjjj CjLuLj __--_ l--j t".j (jl L^JLo (J_t ^jln" < «ij 

L-.-tjju ji (_$jj_. jnn <____ l-jIjljjjJJI l__jjju :Sequence ^L-ujt 41 (iilm 

. ^j-Ojjj ^yjb 4 j*M<nVi (j_.sLft_-.Vl 

L ^Lc___Vl (jja >---1 jl 4.1 , nl , 1,1 ^ jijSCo j j ■ < ^tiO-^ *Protein C&h>* 

(jjjj_> (j_a (jujj_JI (____ 4jJjaVl (j_»l_*_-.Vl ^Ljj :<j_-LO ^jLjj (_j__ 4_l/j aVl 

4_-«jV (__-Aj .^L-.L-J >.U.,<yi) ^JM -*J1 __>_-! 3j Mljl 4 <lU<U (_-__ l_j| JljjjJJI ^L_jj 

L_JJ_qj TrT) (^jJ-- 1 L-_U_1_>J I4JJ 4-J_-J| <.L_jJ 


cjUs^LlII L^j ^>-3 ^yili 4_lU_J1 »(Gene Expression) ^Ju^\juljjLjS\ 

_£jjjJI _>>> o -_J1 u Ui "t t(4__l n T1 (jLLUI) ^jLl.->J1 j ULLa ____ 5j n n t {\ 
__j L_4jj j_ujJ I 4 U < dljj 4 *i >.jj ^lj _>j_}Jl> (_£jJI t(l . j .j Jj___jjJI (__ljjJI 

*(_r^jj uryj^j <-!} 

4_uljj 3jLa _L}L_>. J-__>_~ jl jj >. i(Transgenic) ^Ijj j_l_ -jLaj jt jlj-j^>» 

i4__p___Jl .iL^Li- (3_jJ-> LJ- 2, ^*-^?" 1 LT^i jL> 0 r tiLi J ff " MJ J-->*T _-_>■ jj__ j_a 
j_- j| j iji .Jl j_~> 4_lj1jj 3_tLa 4_jj1jjJ 1 j-^-— jlj__l J_<3__>_j JL_ Jl—U J_.J-— ' (— — ; 

(j>>i> jtl L_j <__J1j__j ^jjJI <___ l jjJ I j_ <n «*- " II (jjjl- jl oltll im -_jj <^___lj__*Jl 

•er4^ j^ lt^I l >" Jj-*-^ (_r^i (_>-ijP 

4__Lj___jJI j__I jJL! J_*__>_- ^~l\\ 4__>jL_>JI «(Genetic Map) 3L-j_jIjj -__♦_»__** 
j->-A_ _l__j <__Jl.-_-? Jf_ _____ ________] L L^jLuIj_>.I _)J__kjj j_jJLj_>JI ____ oLijjeJJ 

(C___jt_o _j_TLal -t___>jp 4_ j j 3 a 4_LjL_- ^_-_j j-« 4_jjIjjJI 3j_____JI _!__ Jbu £__*_JI 
t^jj C'j->- 4_jj1_4_ C<--- j T 4__>jL>JI _>_U- j-L_J t^j-_J->Jl _-_- _L_wjj (_-_—! CjLjjjJL! 

*j_^j |*jj J-T _-__ jJLl j__jlj ____ 4_L-__^lj jj-iTI 
jj_j * j_^__________j _M ^j-s-j nit,1 ((^--jljjJI ^jjJJl (j___«-_>JI jl t(DNA) 1 *_» 

4jjIjjJ| _jL*j1*JL1 J_«__5_j <j£ jJl jj_j <4_J_>JI 31 jj J_»-I_t _-_-> 3_,j_v jll -oLU J___lu 

,___>J1 (jj__JI ____ sLpJI l__ju j__ 4Jjj___JLI 
4j___jj j__ jj_5x_u 3_L___ j-Aj i^^-jjjJI (^jj-JI (j___>i__>JI jl i(RNA)i.£.j 

^jjJLs- ___J^____i j_4 jj-C__J (_£ jJI «1 .(j . _>» Jl j-C L__J_-ie_J L_iJjLJ J__»J t3jL_>.l^ 
j_____Jl j| I J_cLa « I . j . _>» Jl 4_t-j 4jL-_j ___$__i 4^L-4_j-JI 4_J_JI Lal . _____!_____- 

^-JLc (_fj____?_j V j__^__a l_U_i_-j (Ribose) jj-j-jjJI j-* 4 ■ _.„<^i ^ Jj>jl_ ^jJI 
L_JLl j_u_~iL_ >JI __j_o1 <___/! ______ (_j j___l_*_j 4___Jj i j_4jlj w i - "t 1 (j__l __/_"! 

j_a 4__>.LjjI _$j__3_j 4_J__JI «t . j .j» .U l__Sj_-JL 4J >JajJJ (Uracil) J-i—Jjjj 

. (Transcription ^___J*I 4_Utj (^^-w-u U JM_- (« I ♦ j . _>» J1 j_a (_;l) —jLjjjJLI 

i 4jjj__i_ Jfi j_a ^l J__ul « I , j . j)> Jl j_a j__>- ^jj £______ ^jj 4jL_b (_J_lL__ J____jj 

« \ . j . j» Jl j_a ^jj l_J! V • jJjL_j J__l 4_--~C- J-->-JJ 4j! jj i n*itl j__v_*j |j__l_j 
4__w«t_>.jj ^Tt i i ii ^ljJ £___- j_-i ^jj J_T jl ^eJUJI L_-_5_J^ t 4_^L___uV1 4_J_*J1 (__ 

j)-_____ l jj_>-j _jL(_5_s_>J1 _ __ - JjJ— jl _-J1 3jL___'l j__>uj . j_dL_>- jOjjj __JI 

. -Ljjj J^C *) ___'_' T 4_j_u (—11 L__>4J j J__ JJ-J «I . j . -1 » J1 oU(j^j_>- j_a j__!___j 


ojj^- Cy> « f -0 * -N ^lSJ-^ '(Double Helix) . hr\ M\ ol>W' 

^c-mJ 4 j m,>L-_i1 Cj1jl_>.j (j-<a 4 L_jj-_L J_T ^jSJmj ;(4_L-__L_J 1 ) J__.jj-miII £jjj__<- 
tjru^l) £-Jj*-M 4_ujj^l Jl-_IjJ_J1 Jl_v| jj-o L$-Ja JL>J jJI l__JLJj ^CjI Jljjj j KllL 
4__\L____VLj i(jA_at__u__jVI (j-aj.iii ill jj-jjjJI j-_-___j ((j_jj__jL__i jl (jA-qj.L_ i_/ulj_C 

(jV — jjjJLl (jj^Li-sJLj (( ' *L> * J)) J' — ^ ' ^t^jjj ,c - ^ — -* — - °J a 3 Lr^i 

. (j_-jJ_j jjJ*-« Jj_v j_>.*_M (j-ic Lj--& J->- l (jLojJj (j-dajj-caJ I 

tCjl rtr^l 4jIjj jjjc 4Jj3j_cJLl 4j i mL-_V1 3jl_-.jJI JicJ <j--->j i(Gene) 2L>jjil 

.cljjb/l /j-Jl <-LVl ^j-o J ri"! m (jyjJl 4j j)-jJli \ \ j 4u__j]_> jj 1 oL_L___Jl <j-i-- m£j__>_j (_--Aj 
(jgjjA** CjLjjjJLI ^J-ijljOJ « 1 . (j . J » J 1 (j-a 3j j * <__» 4jlJ*____ <j__, 3jL_c 4jjj-Uj 
(j___ 4j1 , JjL_3e_flj3 (j__>L_-w (jj_jjj_j ^.Lt_r?j ^LjjI (j_C 4Jjj r.iU CjL_/Oj_jJLI (jr— _ 
. (jAJjjj (JSJ 3 _!_> I jj 4jjj>s l_J _____ JL> jj 4_jJ_>J I J_> 1 j 

JjV ,:>A nT^I (j^JI <cjLjjjJLI ^jwo £jj (J--4J3 t(Oncogene) -L-uLi-v> c<2njj-4 

, (jLLj-i-uJl L<1^1 l^lNiljj j1j_J_>J1j ^Lu-j^/l f_ (J i,-Vt (j-lll CjL__iJjJ__J1 ^jJ Oj-A 

CjLjjjJLI j-__aj (j--Lc (_gj "t "teJ (jjj — m> jll ^j_Ll-_>J| (jl <J — <LL-lJ I < n mi " ^l Jl— -J 

(Proto-Oncogenes)(£jJJI jf ^SCll j j *j jl) 3^ nU L_^__JLc J_-___x oi ut-J' 

l_JJ jjj t4_J_>J| ^-.e t j_l_>j_i_-JI JLjJjj (j__i ^ukL-uJ j} t 3juJu>. 4 njUj <- < t ._-*i5v" 1_^jL_9 

. <d j J , ,, )V1 ^LLoj-__uJI CjL_JJ_4 CiJ-C-Ljj 

(jyi J--.jl_ (J----I 4 j r»l--iiVl 3jl_-jJ1 J_Uj j_aj »(Base Pair) j/-i--_L__^j3 • 
(j-j| j <v j ^ c____j-_A (j__. 3jL, j r JJ-J « f . _j . j » -J I j! « I , ^j . j )> Jl ^(j^j-_>- t ,i,j *Sjj 
i(jjjj_ljL_--f jl tjj-^jLj tjolj-c. i(j-L)jil :4__JL_JI (j-u--*-*! Jl_>. I 4 i j^j-j (j-Js (J-Ljy 
(jjjij_-jL___J I Lol (ja-^LjJI £a ^jIj_jj (J/__j_iS/Ij «A, G, T, C l__3j_>.^/Lj L_gJ j_-jjj 

CjL(j£j_j>JI (jrt_j 4_^L__jJI jjl (j__)L_->Jl ^jlj-jJl I jub^ t pAjljJJl (JjI n"n j g> 

I ci j j oj MgjJI jJb « I .(j . J» — U < "ir 1 tl (j_jjjjL>Jl Jajj jJI (j___i 3_ij__>-jJLl 

, 4_jj 1 j jj I 3j__ ("ilL (j.4 < <ij 

^-<-j£"jj (__.- JJ-.jlj (J.-JI 4_j-_->L-_*_ , l ^LlJI 3jl>.j ^^-(Nucleotide) 3jujjj • 

-_jj*i*l 4_uj j ^ \ Jl__Ij__J1 Jl>.? (j-o l__JLjjj3 « \ . (j . j» Jl jl « I .(j . _}» Jl CjL(j^j_>- 

(J-u_-1jjj itjjJI^-.. -jjrj_.--T - « I «0 o» Jl (j-- (jjjjjjL_u ji (jjwojL. '(jjJl jc iijjjjl) 


,j_>j.n* a jjjjj) j*\ t ii ^(jj-^-J c— il <*» < nj__ d(_£j_>.j *« I . <j ,j» Jl (_-__ (j_^jjjL__. jl 

Ol___L]J_J1 ___*_?! L__LJJjJ .(« ( .(j .J» Jl (_-__ jj-JJJJ «l .(j . J» Jl (^—S (j\_*___i_Sj V I 

.« I <j j)> J1 jl « I .(j . j» Jl t__U(j;j_>- J-C-TrJ (j__jlij i 
(j-^i j 7i\ V i , „1 (___J1 3j->.jJI j_*j t(Kilobase kb) (3.-_l)Sa_cL_. ji-j-S* 

— jj c__Jf Jj-jlj (___.11 4—3 1 miU (j__ Sjl i r j--*J «1 .(j . J» Jl oL___jj__>. Jj-L- 

. J__1j_J1 (jwO 

(___Jl 4_al m.U (j__. Ejl . r j_*j :(Megabase Mb) (<-j .f ) 3jl-_L_-^j__j_U • 

TY • • J-Lu <_-J-JI <_£j--*-jJI j»j m >J 1 JjJ- < JL_1 j_JI (j_a —jj (jj-cU J-*-JU 

.U ^ i , t * <_£jL__iJ (jJjJjJI (J-uJI 4>3jJj->. ^j t j,>. Jjkj (C-J 

JjjJ-JI 4_cj-*_s__4 jl 4-_uj-__JI cr-> *(DNA Sequencing) gj.p.A» Jl^Llyi,t<» 

3jl_wjJ| J!Uj (jt-JI) c-jl-ioJjjK »11 jl (j.*i <-Vl l-^-lJjJ 4j3j_*vo I ^ "U « .iIjj ^ojj (___J1 
^ • t-.« j| d * j • a 4jjj^o ___j_*jj (^__S (J_---U (jt-JI « I . (j . J » J I £<jfj_>. ^-ii 4 j< »L-uVl 
*j->Jl ^J-uJJ (j^ *J ^j n ^TI 3^lj__3 jl 31 ml mTI 4 jl <\ rj .« I ,(j . J» J1 (j_a 
3j___-__i_ajj 4__4ljI_Lo (J^___u (j_3__>. (jjLc-i jl 4_t. ui 4 3jLo_> 4_uXjJ 4_3j_*_a jlj-U 
JUj oi " T1 4-_-tJj___j Jj_.1______J1 — _jL_jj Jj_L>_t (4J-JJ t4 _oL_>J! L_jl_«jjjVl (j-a-*J 

(j____jVl (. r jjjj tj____j (jf ^jU' in'i <±-j__>. i(Gel Electrophoresis) ^-jLjj ^<T1 

(jrGjj--JI 41k. 1 i.i 1 j^ut (j-Ujj . 1 ,1jl-»-> jljJll « I .(j . j» Jl 4___I__a (___ 4__ujVl 
4_j__t_»j__ ^__ (Ji-.JU (j--JI 4_j_LyaVl (j_3j_*->J I <. <--JjJJ (J_uJ-__j 4__bj_JL_aj ^jiisJ! 

.(Yi J£L_J| jj__il) 

J I ^LjJ :oL-J_j-JI (jj- (j_U_jJ (j-o 4jjjJLI «I .(j . J» (jjS^JJ »(Exon) ijjj*j±> 
&JJt> J_____jj t(j4jjj_j (__J1 ^_vj-_1j L_*JLJtjj «I .(j , j» (__JJ 1 /j V hm ^ub 4 1 1 ii 1 1 (i 
(___Jlj __jLj_-u_?yi JJie__J (___J| l_jL_-jL___J_j C-jjj-S Lo I j| 4J_jJ_3 4_u__j l_jL_oL___JI 
^--3 1 ^ "< <1 "wjJ ^O-JJ V (j^LJj «I j *J» Jl <^-— ' ^ ' ' i M (_-J->J i*— lLjj-JuVL» (_-.»-, i.m1 
CjLjjJl! (J-3-*J (_-_:) (J____j) 4jjjJLl 4_t_J £y* j_J__^^/1 pj->JI (J_L l-J (_-J->J t (j-\J Jj_J I 

,(4jjjJLI <Jj-3 (j-a '/ l_jjL_1j Lo 

(jj_Cj (_--J1j l-jLj m. <V1 Jlit_ij ^jJI «1 .(j . j» J1 ^L-j j(Intron) oi^-* 

4_^->.j-_J1 4_JLo_*J (_-_l-4_JI ^jLJI (____ Jj "< <t "Tl 4_ij1_Cj « I ,(j .j» J1 (_--3 4 l*i <i -> 
jl_>Ij j_j_c. 4 o Vin 1 1 CjL«_j_j__J I ajJt> 4 <ij Ujj .(jrpjj_JL 4__L4__JLlj 4_jj1jjJ1 

.((jj____'i Luxj1 jJ-t-IJ.^JUJLI 



J< m. jj 4_aLkJI « J .(j . ____ J---a-_-j j j tl »(Mutation) 3j-ita 

((^jjj J—S j! jLlo (jj-*J Jl_ « I . _j . _» JJ 4 j.lj^j-J1 4_lL_J1 (___ j-Lt.*"iTl \ JJtj 

(jjlSJI __j_*3 l--j_l<>" JL_ 4 ^ _-_•*. j ^jLjj <(j__»1j_~ _*l » t (____ JL>Jl _-_A Lc_£ 
____ (_y-*-J1 o-jLSUI Jj ^ _-Jl oj nU T1 _£J>jj _L__J_ _;____>• _M _>--_J ___J .___>JI 

. DjLljI^ L^_L<1 J J rt"(,.(.njT 4 f L_>- — -I <*t I f-> 

i(DNA Polymorphysim) « i-^. _* » -11 ^JSLuJI _» j_j--_-J1 jj <-n m j ^j^^^j 

4_c j-j4-as-4 __]1 OJ? ^ *"' ' J l^ , --1 -jlj-S-M (j-u I ^ J^j-J < ^ 1"_V j ^j_Ll_*J I ^jja jJoLLc 

(j-a < n 1" 3c-j 3 a U itj 0 J ^J 4_jj __U ^—Sjj >J1 <j1 _£l <5 J =-1j 4_jj, ___j 

_ jl j^n" ___ ^--l ->:■-" Ki"t _, g L_UjJj (jo ________ j j___- _ V mi 

. 4_jjIjjJI 4 g i«-*mT1 

•(Single Nucleotide Polymorphism SNP) JISL_. ."tS-.t _ "t'3.\_,Jj)Ul 

j j -r " 11 IjlA t ^ j _L i _> J I (j-o 4_Lj_t xi (J-laLLa ____ 5 Jl_>- 3jl_jjjj l « j <.nj J>— ' j-~J 

j, oi-JI jIjJ-I j j<n (_$jJI j-a _gj i« ,JI ^j_u_->J1 ( jJ_.Lu __J_ _£jL__ -M ____,j__>JI 

L_J ___*__) I lJ_L_J i^J_LJ__>Jl ____ 4 ^ ^ a L__uLL_)J 4j 4J5-LJ JL-3^ 1( j___JLJ j— - ^______JLJ 

( J__jj___ij j-L4jj (J-J-II3 4 <i tYL < t, 1 l-j^Ij^ 1 u7J1 ojla jjj ^jjJL JL>J.1 1 Jla (____ 5j j 1 *^ 

. ._1j___l _jru L$_.>___l LajIjJ-J ___ j_u_i 
Chromos 4_i__bj_c.yi ^uKJI (j_xs I^U^I ^ jjj-^jj-^ ^uK i(Chromosome) ^*-x-_» 
ojL-b SjJL— -i _yi ^jj-Jj 4_j q„,.4 (i "11 (jL__i 1 jlCaj ^ < u -*J1 <_--L-_j Somaj (jji-o (_--^-jj 

jJb 1 1^1 Tlj . l_jL_Jlj_-_- 4_jJj_jJL C<j c.' m LiUjJj *(jjl*J1 d j__A_t_i___J I oL(Jj-_>J1 

^LllLj" r m.^J1) 4_xoL>- L-jLLjJJJJ jL>_l1 (jjO jjSLo -_____J_>. _^J_____C. J_L_L jj t(j^j__>- 

5ljJJ1 _|>.l-i « I (j _4» Jlj i4_j_-ii-Jl 5lj-j J— i-l -1 -^>_ 3--*J «1 'O * J)) *t^>— =>- -*» 
j__b u t j i^tll j . 4_lL_JJ ^tijl^jJl JJ---J1 (_--_C J <t"t tj l_L!_ij .4____oe_« VK..in! _X__.f 

(j-gL-flL ", j— a ^ 0 ( ,.ll 4__l__>J1 — _____i_l jjj_> (___«_ 4___jjj (j-C-^j _;jJ1 J_L__J! 
(Metaphase^^jJI _jl_UI _--_- l_1 j ; j ^tlj .4__L__4 4_Lj__j 4 jU c (jj_o 6iv 

_^j_i_>_) 4 *i 1" -yJ, 1 4_j_>J1 oLuL-JI ^IjjI .4_jj1jjJI l_j L-o jl_tj, 1 ^jo >• ^j_L_t_) 
jJL-jJL (_,.«, kij Ld 1 jut>j (CjI j t j irJI _yj 4 nl" ^-e—a Jil JL-C I __J__ L_.L^L_>. ___ 
i*\ __JL_ |^J-->u jL-u-V1 LM-- (j-a 4,-lo i <ty 4_tL>. JS^ . £jj J_L j__>L>Jl __i-___J1 
jj . L_t-_«^> YT j__>j < riiniM _____ _$j-_>o (_-ll1 4jj_1__J1 L*>L>J! 1 JLcLo l \ jt j 

(__JLj____JJ _gj *■__!! _>j_<j__J1 JS-LLj jJI « I . (j . _JI *(_$j__>J (_____j___L>J 1 Jj_L_JI 


Jj-->* t.rtllj «I . j „ J» _J1 jjC < nf 1, j>itl ' t-j A_tl |jj_ j--Jj ' (j— **' a _fi- 
4_jjJu jSUj _* lJJjJj <Cj1jJL1 <_aVI gL-j^L^yjl ^jj _,"---- 3JUJLC CjIj_-i 4___ 


.3jj->JL1 u_jJL 

ijj ^ <3 J ^ J :(Gene Therapy) ^>L-_>J1 ___> t tlj--U ji GDj^H 2l_^L»__« 

_),oV _llc 4-i 1 i <o -g 4_ijj>->- t J <a r -c_-________J jl t J->- a _L__~_I 4_<i jL q 4_ jj—c 

4_jLi_> i_-_gj_ojJ1 I (jl<i r ___£) J-Lir ji 3j______j 4_jjJLl l_Uj 4j __*__>} __Jl_*_) _>___j^_<> 

___-_jl-i__> _,__ 4__<i__J___j 1 4_tjjJLl £jj _5j___*_jj . 4_j_j___jJL1 4_J L_>. ^j,_> trtT) 

j I JLaj CjL_«jj j_.11 _^__jlj aI Jli__l_ujl 1 ,j *f flj 3JljJl__, _}j____> l_jL-l___U <_>_. V-uiTl 

4 j ,»_CJ1 l_Jj_jjj 3jl — c__J1 4_j (-gjj-j n!l CjLjjjJLI JIj-j c_-_-L->. t L-jjIjj J J-*J 

I cjLij^ <>c 4_i___l_-JI 

jl_vL (_^jJl «I * j . -i» J1 j_~ 3jL>a _>__, 3jl i r j___j i(Plasmid) i \ j <i f«3b 
( j____uj 4__1__>JL1 ^cjjIj_>J1 L>_>. __ f mjjj JfC <7uj _i_*-l^_j _-j-*j <3j_.1jJI (J___l 

< __LjJl_____JI i ~i_.Li.-V) j_c J.„Ti < u„ aj ^-Jlj J-L_uJ < Jir \ i~V*m ^--Jl ij_jL_s->J1 1 

LgjjljJ ^jj Ij-SL-bj 4\jj_uSLJ1 4_ji_>Jl ^ t .uJj.m j I _}j__ 1 g i nrt i <_Jif.Li>>*i 3_ L__ ___->« 

.1 j o f (t^LJJj ,^ ______ VI 4 jlor j-_ 4__>oLJ1 4_^jjj__>J| L^__-J1 __JI L_^L___i_1 j 

_____ Ljj-lSLj T 1 3j__L___-i ____ ^_-fcL_uJ __i_jjj_<j _^jt*_3_j 4j! L^Jua 3j_u_C cJulJoj 

La-l-^L _-_J1 4jj_j__>J1 _iibL___JL1 jLs -JJjJj .4jj__t-_>JI obL___JLl 4_4^1____4 

J_>L___J 4-j_j*-i lLUIsj i_-jl^jJl L^Jj-ti a JLaij Jl_ CjLL^jJ -"I 4JLv ^-£5 j___i_Vl 

oL_5j__> ___b CjI j j o (<fM-Jl (jl L<u^ . ,\ j o., i itM--J1 _-__ 3-_^__>jJL1 cjLjjjJLI 
^L-i«Jl <jL__ 1 ^ i n n \ -____L__j jl _-i__ 3j_>L_ 1_4_»Ij <(} .Q . _» J1 jjo 3j-j, » t<r> 

_^l 4___C____»_o J 7"-__J CjI jl 0X ^--1 L_lJjj *4_jj1jjJ1 L_Jjl_fc_J1 _,__ L4JJ-4 JL_____aJ 

j-<L__o L_kj_a___Cj -jIjJLI 4___L__J1 _J_3 JL_>._L l_U_ _^j__*u «I . j ._« 4____L__ 

__■« <-aJ 4__C L__JJ__ ((!._). _)) 4______ ____ (jJjL-JI 1 \ j ^ 1 i>!>LjJ1 1 jLAj) JU-4-_-!V--J1 

J__u ___.j jljuj (Recombinant DNA Molecule j! jH_-___4J1 .t ,.j o im>L--J1 

jrLJ^Lo . jT j-jLSC-OJ l_o_;L___j ___J Lj_"_C_J1 Jj_1 J __J1 _jj_a_^Jl J j 0 ( n^LJI 

l_LI_j * 1 ^ " j *if">j 1 — ^Jj — _. _yi _dJ j JL-JtJ j-^CJ ___Jl Jl CjIjI j\a _Jj 

cjL.jJ-»-t \ _. 0 1 Mj La ji 3j_-_dL__JI cjLjjjII j_. ___J___J1 ___i 1 ^ „1. t * . ,.V 

. __J_t_>JI ___J___lt_J1 


1 ^ i j ^ ju ___} -U Lj J l ^jjia j-t-iiai cjLmj jj t ntl t(Virus) ^jj_-ufl 

__<_»_£ j__JI 4 ,k_j.,.j ^3-— ^^-AJI ^jJLt— >JI 4__vl._ _L_>*jj ___■}/_____ i^j-J— >oj 
^ Y ^P-a-) CjLujjII J-c JjL. JJCC <___£ _gj " ->uj t ^j__>-Vl Cj1_-___-_Lj 4ujL___-i 

L*-_t) «I , _> *j» <_]£-__ C)5-^ ^L_jjjjj-j_-_JI £jjM <j^t > j-i-i ^j 'j?»Jlj ^4_lijj_-s 

4_c.L_tl jniii <j_jjj_l_J 1 0 jlr JLj-aj 4-_t___. L-^oj^ I CjL_-Jj j n 11 JlLc JL_>J1 ____b 
4_Lj <>lll 4 J 1>J| ^a_>.i ^" ____> L<lj]j ^ ^ ' " * J-J __>__) V CjL__oJj_J___JI J ,(l.i„._t£»JLt 

, 4 <ij <>>U 4jl->Jl ^j_Ll>- £_a 4_uIjjJ1 L$j_sLc ^LcJul ^jj (jl JUu L^Jb-L j_il5~j_j 

i(Prokaryotes) ^jJJI cjU-MI. __!! ^ <r- )" cjL_L£ ^j i(Archaea) L*__ji 

<_y__j ^jj- a- m i *s j _ 1 (_____ ^j____>u V ^-jJI CjI tnj ~*{ \ j Lt .. _. , .ft <____. ^ " u. j -- t 3 ____j 

, 4__>-L-_Jl £_uLjJI 

3jjj" ( m -t 3j_jJL__> _>_sj_s <^ji(Caenorhabditis elegans) jjpL^-U-H S.aj_> 

(j_>LaVl ^-j-»->- ___- (jjLuu ___- j . 4_lL> \0°\ ^yi _jjS-jj l^o » ">»J j~ j 1 1 a ^ LgJ j_l_> 
J j n t " 11 4_,jj Mi 4_pJ1 CjLjKJI jjl ^_j_^_>. JJUlJI ___]_ jjL-__u JL3j i4jju_vXl 

_>j__>J . 4_J___, I JjJ I 4_)J__JI jLcU_- J_lL___-4 {Q-J_l _-J*J -L^J-^ 4->"JJ (.yL- ->-*JJ>-jJL 1 J 

^ __)__> j_-> J_L ^jU" <<n (^--Aj 4_u_bjVl 3j_CJI (j_____i ^jj ^lj^- l. ijj_fi" 3_ijjJl 
c_jjL_t__J1 <_.._ «^*'^ ^_L_j_____u L __^__ 1 3 4 y ~- j_i_____Jj . Jj__JI ^I-SJ j fl*tl 

^Lc (___) 4_jjIjjJI L^Jj. j <"i C__j__ J_£)j . 4jIjjJIj jj ln"( 1 1 ^lc _^oj_U j^-oJl 4_L*i_JI 

.Jj^ ^V ^jLcuj^j ^*VA 



n <]r\\\ l_-Jj__ * 4j 3 4jjL_La <4_jj1jjJ1 4__JL-$J1 i_j___» JL_>w4 J L a->»t ( ) ) 

• Y * * * CHO- 4 * ^ -J-*il * - JiJUJll 
i«3^L>-Vlj (jJjJlj fJ--l JjLJ^. £\ iii 't" i,,VUt Jj>i-tj J^-_a jfr-_-»- (Y) 

O t j-— -Jl jl J i^ljlc JL_-JjJl Ju_C jjj__*Jj jljuil tjjj (jr- 1 -— * J —^J—^I 

.(Y * * ' ^_L_ 4 • /U ) Ljjj__ 
Ll i>i 5TI i(j ___■}>_! 4_jj1jjJ1 3j____Jl» : J J-i» jj-_jJ j (j—Li-cS JU— ui.* (V) 

i4_3j__U ^JL_ 4JL__1__ tK^gj ii. Jl ^j-LlaJI ^i>_-X 4j_c1__>^!j 4_a__L*J1 
jj__TjJ1 4__--w j3 ( mv <c<jj__JI t c-tlj^lj oj mil j a_3____il (____- jJI 0 .i.l,^t1 

.j_p_i__<s Ju_— I 

_jL_»ljjJJ _t_^__ jl j i j-cj J__-1 4__^j_ l « Cj —j_>J I 4Jt J» : j_jjv i rtj*w<> ( i ) 

. Y * * * i j__J|j 4_4_>j_JIj 
^jL-lj —jLjjIjjJI ^jKt.fl» i^j m ntt - L _ > wa jl_i_i_/. jj ^M^Jl ■- (0) 

4___Jjo) ____< j__Xt j -r A\ Jj^ mJ 3 jl^V1 L r «r_LU i « 4_j_oj_>J 1 j 4__*-jJj j Jl 

. mv t (iJL_Ji 4____i 

jL_*JI 4 ♦ j U a i«^ UTIj (jjjJI (>lj __Ti Ki^l)) : _ry-Lj __JbJLtl t < r ("I) 

. Y * * * Ljj__j t(j^ i*ii a ji .«_l>t_l <_j_S_1 

^laIj-jJ <__!____, 4___>.jJ i«4_jj1 jJI 3j_x__J1 i^,j m_>J1 » i^JLjjljL* (Y) 

_ <_jLV1j (jj__Jlj 4_3 1 n "iH 0 'i UjJI (jnl >J1 i4_3j__L1 fJL_ 41 mi! mi i^g fl > 

. Y * ^ iYYO jjui ciojSJI 
i4_5j_J1 ^JLc 4 I mi! i i, i(((j^L>-V1j 4_jj|jjJ1 4__ JugJ I » t^n <na <tl5_A- (A) 

. mr iC_jjSJ1 ( <_jIj^Ij (jj___J1j -__>____ ^-JojJI <j_->JJ 
^oJLc (((jjj-La «Tl <j_>__l _-_ ^jJI jjU"TIj (DNA) «LjJI» i^jjj^jL- (\) 

. Y * • * j-c^-loJJ /j_iy_^l i^-J-JI JlJL-JI i Y^ J_j_.a 'J---JI 
- ^j_tL>_l[ ((^ iUTI _-_>- (>.J_4_))) il.iuVt^1 3j_u_ JU»_>-1 J m-J— - 1 "'"J* ( ^ * ) 

. ) *\ 1 4 i iloLjJI 4__J_JI _jjj_u _ (jL-J 4 uK a i^^jj^c 
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